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TPETHHHAfl OJIOPA HinHUEEPrEHA 
HA COBPEMEHHOM 3TAnE H3YHEHH5I 

L.Yu. BUDANTSEV, L. B. GOLOVNEVA. 

ADVANCES IN INVESTIGATION OF SPITSBERGEN TERTIARY FLORA 

EoTaHHHecKHH HHCTHTyT hm. B. JI. KoMapoBa PAH 
197376 CaHKT-rieTep6ypr, yji. npot}). IIonoBa, 2 
E-mail: Lina_Golovneva@mail.ru 
IlocTynHJia 13.02.2008 

IIpHBO^HTCH o63op HccJie^oBaHHH, nocBxujOHHbix najieoreHOBOH (jmope UlnHuOepreHa, h cyMMM- 
pyiOTc* ocHOBHbie .aaHHbie, nojiyneHHbie 3a nojiyTOpaBeKOBOM nepnofl ee H3yneHHJi. 

KjnoneBbie cJiOBa: LUnmjOepreH, apKTHHecKwe (})JiopE>i, najieoreH, cwcTeMaTHKa, najieoreorpatjmji, 
0630p MCCJie^OBaHHH. 

TperaHHaa (fmopa IIInHijGepreHa no GoraTCTBy n pa3HOo6pa3Hio HCKonaeMbix pac¬ 
TeHHH 3aHHMaeT LieHTpanbHoe mccto b 3bojhoijhohhom p*my BbicoKouinpoTHbix najieo- 
(|)jiop BopeajibHon oGjiacra rojiapKTnca. EyAyun OTKpbiTon n nepBOHauajibHO H3yueH- 
hoh bo BTopon nojiOBHHe XIX ctojictha, mnHij6epreHCKafl najieo<|)Jiopa He yrpaTHJia 
CBoero 3HaneHra h npHBjieicaeT BHHMaHHe HCCJieAOBaTejieii ao Hauinx ahch. HanGojib- 
iiihh BKJiaA b ee no3HaHHe BHec niBeHijapcKHH naneoGoTaHHK O. Heer (Heer, 1868,1870, 
1876). HecMOTpa Ha HeBepHoe onpeAejieHHe B03pacTa najieoifmopbi, OTHeceHHOH hm 
k MHoijeHy, Heer yjiOBHJi 30HanbHbie ocoGchhocth TaKCOHOMHuecKoro cocTaBa h 3aMeT- 
Hoe cxoactbo mnHii;6epreHCKOH najieo<|)Jiopbi c ApyrHMH, H3BeerabiMH k TOMy BpeMeHH 
BbicoKouiHpoTHbiMH (fmopaMH rpemiaHAHH, CeBepHOH KaHaAbi, Ajwckh. MHorae poAO- 
Bbie TaKCOHbi HCKonaeMbix pacTeHHH b ero TpaKTOBKe cennac 6e3HaAe)KHo ycTapejiH, 
ho Gojibinaa rpynna bhaob, onHcaHHbix Heer H3 apKTHuecKHx najieoifmop, coxpaHHJia 
CBOK) HOMeHKJiaTypHyiO CaMOCTOHTeJIbHOCTb. 

B TpyAax Heer nocjieAOBaTejibHO paccMOTpeHbi TpeTHHHbie (fmopncTHHecKHe KOMn- 
jieKCbi IIInHuGepreHa H3 MecTOHaxo^cAeHHH Ha noGepeacbflx BaH MeHH-<f)bopAa, 
TpeH-(})bopAa, Hc-(|)bopAa h KoHrc-(j)bopAa (pnc. 1). Han6ojiee o6HJibHbie c6opbi HCKo¬ 
naeMbix pacTeHHH CB«3aHbi c MecTOHaxoacAeHHflMH Ha Mbicax OecTHHHrcoAAeH h Tee- 
poAACH b Hc-<f)bopAe, Mbice Jlanejuia h jieAHHKe CKorra b BaH MeHeH-<f)bopAe. B cobo- 
KynHocTH Heer rjw naneoifmopbi IHnHij6epreHa onncaHO okojio 150 bhaob pacreHHH, 
H3 KOTOpbIX nOHTH nOJIOBHHa npHHaAJIOKHT TpaBflHHCTbIM 4>OpMaM. Hx CHCTeMaTH- 
necKaji npHHaAJieacHocTb KpaiiHe coMHHTejibHa, KaK h HeKOTopbix TaKCOHOB, ycTaHOB- 
JieHHblX no pa3p03HeHHbIM OCTaTKaM nJIOAOB H CeMflH. BoJIbUIHHCTBO KOJIJieKAHH HCKo¬ 
naeMbix pacTeHHH co IIInHuGepreHa, H3yneHHbix Heer, xpaHJiTCfl b OTAene najieoGoTa- 
hhkh IIlBeACKoro My3ea ecrecTBeHHOH hctophh (Swedish Museum of Natural History) 
B CTOKTOJIbMe. 

nocne pa6oT Heer H3y4eHHe HCKonaeMbix pacTeHHH TperauHOH (fmopbi IIInHuGep- 
reHa npoAOJDKHJi H3BecTHbiH uiBeACKHH naneoGoTaHHK A. G. Nathorst. Oh noceraji 
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Phc. 1. KapTa apxwnejiara HInmj6epreH. 

1 -paHOHbl paCnpOCTpaHeHHJI TpeTHHHbIX (JjJlOpOHOCHblX OTJlOXCeHHH. 


b 1898 r. p aa paiiOHOB Ha IIInHijGepreHe c uejibio c6opoB HCKonaeMbix pacTeHHH h 
noAroTOBHJi, npeAnojioacHTejibHO okojio 1910 r., HjuiiocTpaTHBHbiH MaTepnaji k He3a- 
BepmeHHOH MOHorpa<f)HH «Zur tertiaren Flora Spitzbergen‘s». HjuiiocTpaijHH b bhac 
36 TaGjimj npeKpacHO HcnojiHeHHbix KapaHAaiiiHbix pHcyHKOB HCKonaeMbix pacreHHH 
JI. IO. ByAaHueB nonbiTanca npHBjnaTb k KOHKperabiM o6pa3ijaM hibcackoh kojijickijhh 
bo BpeMfl paGoTbi b CTOKrojibMe b 1990 r. OAHaico aobccth a o nyGjiHKauHH 3th MaTe- 
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pnajifci no pnjjy oGcTOHTejibCTB He y/jajiocfc. Ilo3AHee aHanonwHyio pa6oTy ycneuiHO 
npoflenajiH Z. Kvacek h S. B. Manum (1997). 

Becb KOJiJieKixHOHHbiH MaTepnaji no IIInHijGepreHy, xpamimHHca b CroKroJibMe, 
6biJi TmaTejibHO npocMOTpeH b pa3Hbie toam aBTopaMH Hacroamero cooGmeHHa, no pe- 
3yjibTaTaM cocTaBjieH n nepe/jaH iubcackhm KOJiJieraM pyKonncHbin KaTanor o6pa3ijOB, 
BKjnonaiomHH 6ojiee 3000 3anHcen. Ilo3AHee 3th CBeAemw bouijih b onyOjimcoBaHHbiH 
KaTanor TpeTHHHbix HCKonaeMbix pacTeHHH co LIInHijGepreHa (Denk et al., 1999). 

OpHrHHajibHbie naneoGoTaHHuecKHe MaTepnajibi no naneoreHOBOH <|)nope UlnHij- 
OepreHa b BH/je oGiunpHOH KonneKijHH ocTaTKOB HCKonaeMbix pacreHHH, xpaHamneca b 
BoTaHHnecKOM HHCTHTyre hm. B. JI. KoMapoBa (BHH) PAH, 6buiH coGpaHbi JI. K). Ey- 
AaHii;eBbiM h H. H. Cbcuihhkoboh b pa3Hbix panoHax ocTpoBa bo BpeMa oxcneAHijHH 
1959 h 1967 rr., a TaiOKe AOCTaBJieHbi HeKOTopbiMH ApyrHMH KOJiJieKTopaMH. 

H3yneHHe pacTeHHH H3 iubcackoh h p«Aa Apyrnx 3apy6eacHbix KonneKijHH noKa3a- 
jio BbicoKyio CTeneHb TaxcoHOMHuecKOH npeACTaBHTenbHOCTH inmmGepreHCKOH naneo- 
(fmopbi b Harnen KonneKijHH, hto AenaeT B03M0)KHbiM nonoacHTb b ocHOBy noAroTaBjiH- 
BaeMon aBTopaMH MOHorpa<|)HH «naneoreHOBaa (frnopa LIInHij6epreHa» OTeuecTBeHHbie 
najieoGoTaHHHecKHe MaTepnanbi c npHBJieneHHeM 3apy6e)KHbix. 

Pe3yjibTaTbi nepBHHHOH o6pa6oTKH oTeuecTBeHHOH KonneKijHH h npeABapHTenbHOH 
peBH3HH H3BecTHbix paHee CBeAeHHH o najieo<|)jiope LIImmGepreHa Gbinn onyGjiHKOBa- 
Hbi b 1983 r. (EyAamiieB, 1983). 3/jecb ace Gbinn npHBeAeHbi KpaTKHe cBeAeHHa o crpa- 
rarpa(|)HHecKOM nonoaceHHH TperaHHbix Tonm, BMemaiomHX ocTaTKH HCKonaeMbix pac¬ 
TeHHH cornacHO HD. R. JlHBiuHiiy (1973). K 3TOMy BpeMeHH B03pacT naneo<|)nopbi 6biJi 
OKOHHaTejibHO ycTaHOBjieH b npe^ejiax naneoijeHa—ooijeHa. 

IlajieoreHOBan <f)nopa LIInHijGepreHa npeACTaBneHa bccmh CHCTeMaraHecKHMH 
rpynnaMH cocyAHCTbix pacTeHHH, cpeAH KOTopbix npeoGna^aiOT ijBeTKOBbie. Mhoto- 
HHCJieHHbie ocTaTKH xBomoBbix npHHaAneacaT oAHOMy BHAy Equisetum arcticum Heer. 
Octbtkh noA3eMHbix h HaA3eMHbix opraHOB ototo BHAa BcrpeueHbi b 6ojibuiHHCTBe Mec- 
TOHaxo^cAeHHH HCKonaeMbix pacTeHHH Ha IIInHijGepreHe. K coacaneHHio, H3-3a HeBbipa- 
3HTejibHOcra AHarHOCTHHecKHx npH3HaKOB y E. arcticum noA 3thm Ha3BaHHeM onncaHO 
noAaBjwioiAee GojibuiHHCTBo xBomeii b TperaHHbix (fmopax EopeajibHOH oGnacra. 

BecbMa 6eAHO npeACTaBJieHa rpynna nanopoTHHKOB, cpeAH KOTopbix npeoGnaAaeT 
Osmunda macrophylla Penhallow. 3tot bha aBJiaeTca ijeHTpajibHbiM b paAy 6jih3khx 
naneoreHOBbix bhaob Osmunda , KyAa bxoaht TaiOKe AanbHeBOCTOHHbiH bha O. sachali- 
nensis Krysht. Ilo3AHee bo (fmopy UlnHijGepreHa 6biJi Ao6aBJieH eme oahh bha — O. na- 
thorstii Miller, onncaHHbiH no HaxoAKaM OKaMeHenbix KopHeBHiu; (Miller, 1967; Kvacek, 
Manum, 1993). Y Apyroro nanoporaHKa, Coniopteris blomstrandii (Heer) Kvacek et 
Manum, 6wjih H3yueHbi 4>epTHjibHbie nepba, a BbWBJieHHbie cnopbi noATBepAHJiH npn- 
HaAJie^CHOCTb 3Toro BHAa k AHKCOHHeBbiM. He HCKjnoueHO, hto k poAy Coniopteris cne- 
AyeT oraecTH h MHorouHcneHHbie HaxoAKH CTepnjibHbix h <f)epTHnbHbix nepbeB H3 na- 
neoreHOBbix oTJio^ceHHH Ha KaMuaTKe, oraeceHHbix k Dennstaedtia americana Knowlt. 
(EyAaHijeB, 1997, 2006). K coacaneHHio, cnopbi y KaMuaTCKHx HaxoAOK H3BJieHb h H3y- 
HHTb He yAanocb. Ejih3khh bha Coniopteris (Dennstaedtia) tschuktschorum (Krysht.) Sa- 
myl. 6biJi AOBOJibHO uinpoxo pacnpocTpaHeH b no3AHeMejiOBbix (fmopax Ha ceBepo-BOC- 
TOKe A3hh (ronoBHeBa, 1994a). 

THHicroBbie b naneocfmope LIInHuGepreHa npeACTaBJieHbi BHAaMH poaob Ginkgo 
h Torellia . no Mop(f>ojiorHH jiHCTbeB h CTpoeHHio Kyraxynbi G. spitsbergensis Manum 
6jih3ok k HeKOTopbiM BHAaM 3Toro poAa H3 no3AHeMejiOBbix h naneoreHOBbix <fmop Bo- 
peanbHOH oGnacra, b tom nncne k G. wyomingensis Manum (Manum, 1966) H3 CeBep- 
hoh AMepHKH (naneoiiieH), G. tzagajanica Samyl. (CaMbinHHa, 1967) H3 AMypcKOH o6n. 
(AaHHH) h k G. kamtschatica Budants (EyAaHueB, 1983) c KaMuaTKH (naneoijeH — hh»c- 
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hhh aoijeH). PoAOBoe hb3bbhh6 Torellia BCKope Gmjio 3aMeHeH0 Heer Ha Fieldenia, TaK 
KaK npeAMAymee Ha3BaHne Gmjio paHee npHMeHeHO am oAHoro H3 poaob mojijiiockob. 
Hbme coBnaAeHHe poAOBbix Ha3BaHHH am >xhbothmx h pacTeHHH AonycKaeTca, Tax hto 
poAOBoe Ha3BaHHe Torellia hbjihctch BajiHAHbiM. 3 tot poA xapaxTepH3yeTCfl ijejibHbiMH, 
HHOrAa C pa3ABOeHHOH BepxyiHKOH JIHHeHHO-JiaHIjeTHbIMH JIHCTbflMH C AHXOTOMHpyiO- 
iahmh b ocHOBaHHH napajuiejibHbiMH flCHjixaMH. 3nHAepMajibHoe CTpoeHHe jihctbcb To¬ 
rellia y o6pa3ijOB co IIInHijGepreHa 6biJio H3yneH0 R. Florin (1936). Bham poAa Torellia 
noMHMO najieoreHa IIInHijGepreHa h o-Ba Sjicmhp b KaHaAexoM apxnnejiare BCTpeneHbi 
b MaacTpHXTe— a&hhh Kopaxcxoro Haropbfl (T. anadyrensis Budants.; EyAaHijeB, 1983; 
rojiOBHeBa, 1994a). 

XBoiiHbie najieo(J)Jiopbi IHmmGepreHa BecbMa npeACTaBHTejibHbi xax no CHCTeMa- 
ranecKOMy pa3Hoo6pa3Hio 5 Tax h no xojiHHecTBy HaxoAOx ocTaTxoB oGjiHCTBeHHbix 
noGeroB, ctpoGhjiob n ccmhh. Hx H3yneHHK) nocBflmeHa npexpacHO HJunocTpnpoBaH- 
Ha x MOHorpa<f)Hfl H.-J. Schweitzer (1974). IJeHTpajibHoe MecTO b rpynne xbohhmx 6e3- 
ycnoBHo 3aHHMaioT TaxcoAneBbie, b HacraocTH bham coBpeMeHHbix poaob Sequoia, Ta- 
xodium, Metasequoia, Glyptostrobus, Taiwania, h BbiMepmero Parataxodium. TpeGyeT 
Gojiee ACTajibHoro H3yneHHfl Mop^ojiorna oGjiHCTBeHHbix noGeroB n ctpoGhjiob Taxo- 
dium am pemeHHH Bonpoca o TaxcoHOMnnecxon caMOCTOATejibHOCTH oTAejibHbix bm- 
Meprnnx bhaob. To ace caMoe mo>xho cxa3aTb o BHAax poaob Glyptostrobus n Meta¬ 
sequoia b noHHMaHHH pa3Hbix aBTopoB. ,11,0 cnx nop He pemeH Bonpoc o poaoboh ca- 
MOCTOHTejibHocTH h o6i>eMe Parataxodium, ocoGchho am najieoreHOBbix HaxoAox Ha 
IHnnijGepreHe. XapaxTepHO, hto bhabi Bcex Ha3BaHHbix poaob TaxcoAHeBbix HanHHaiOT 
BCTpenaTbca b najieo<fmopax BopeajibHoii oGjiacra c xoHija no3AHero Mena. Tax, b Ma- 
aeTpHXT-AaTexoH (fmope papbiTXHHCxoii CBHTbi b KopaxcxoM Haropbe xoporno npeA- 
CTaBJieHbi 3 th ace poAbi Metasequoia, Sequoia, Taxodium, Glyptostrobus, Parataxodium 
(TojiOBHeBa, 1994a), a b najieoreHOBOH (fmope KaMnaTXH h KoMaHAopcxnx octpobob 
x hhm npHGaBJunoTCfl npeACTaBHTejiH poaob Cunnighamia, Cryptomeria, Sciadopitys 
(EyAaHijeB, 1997, 2006). 

CocHOBbie npeACTaBJieHbi bhabmh poaob Pseudolarix, Pinus, Picea, Tsuga, a xh- 
napHCOBbie — poAaMH Thuja, Mesocyparis h Fokieniopsis. CpeAH cochobmx HanGojib- 
iiihh HHTepec npeACTaBjiaioT HaxoAXH ocTaTxoB jiHCTbeB, ceMHH h uiHmeHHbix nemyn 
Pseudolarix septentrionalis Schloemer-Jager, onHcaHHbie BnepBbie A. Schloemer-Jager 
(1958). B xanecTBe chhohhmob x HeMy oraeceHM onHcaHHbie paHee Heer ocTaTXH xboh 
h nemyn Pinus impressa Heer, P. ungeri (Endl.) Heer, Pinus hyperborea Heer h hcxoto- 
pbix Apyrnx bhaob. Schweitzer He hcxjiiohhji Taxace B 03 MoacHOCTb npHHaAJieacHOCTH He- 
xoTopbix ocTaTxoB cochobmx BHAaM poaob Picea h Tsuga (Schweitzer, 1974). TeM He 
MeHee pojib cochobmx bo (fmope IIInHijGepreHa ao chx nop H 3 yneHa HeAocraTOHHo. 

CnopHMMH ocraioTca Bonpocbi o TaxcoHOMHH npeACTaBHTejieH ceM. Cupressa- 
ceae , cpeAH xoTopbix, b HacraocTH, xpHTHHecxHH xapaxTep hmckdt bham poaob Thuja 
(Thuites), Chamaecyparis, Libocedrus, Cupressinocladus, Mesocyparis, Fokieniopsis. 

npH 3TOM 3HaHHTeJIbHa« HaCTb TO^KACCTBeHHblX HJIH 6jIH3XHX TaXCOHOB XHnapHCOBbIX 
Taxace HMena niHpoxoe, npaxTHHecxn ijHpxyMnojiapHoe, pacnpocTpaHeHHe b Eopeanb- 
hoh oGjiacra b xoHije no3AHero Mena—naneoreHe. 

TaxHM o6pa30M, nanopoTHHxoo6pa3Hbie h rojioceMeHHbie najieoreHOBOH (Jmopbi 
IHmmGepreHa npeACTaBJieHbi b ochobhom ToacAecTBeHHbiMH hjih 6jih3xhmh bhabmh 
Poaob, HMeBuiHX niHpoxoe pacnpocrpaHeHHe b GopeajibHbix (fmopax no3AHero Mena h 
naneoreHa. 3to eme pa3 CBHAeTejibCTByeT o cahhom nponcxoacAeHHH yMepeHHOH Me30- 
(J)HJibHOH jiecHoii (f)jiopbi ApcBHeapxTHnecxoro rana, c<f)opMHpoBaBineHca b Eopeajib- 
hoh naneo(f)jiopHCTHHecxoH oGjiacra b xoHije no3AHero Mena (EyAaHijeB, 1983; Tojiob- 
HeBa, 1994a). 
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I^BeTKOBbie pacTeHHH naneoreHOBOH (jmopbi HInHij6epreHa npe/jCTaBJieHbi b ochob- 
hoh Macce jiHCTonaAHbiMH ApeBecHO-KycTapHHKOBbiMH (|)opMaMH. Heer naneocfmo- 
pbi UlnHu6epreHa b ijenoM npHBeji okojio 50 bhaob H3 npmviepHO 20 poaob ubctko- 
bmx pacTeHHH, Hcxmouaa npoOjieMaTHHHbie TaKCOHbi, onHcaHHbie no (JjparMeHTapHbiM 
OCTaTKaM. 

IIoBceMecTHoe pacnpocTpaHeHne n cnjibHyio Mop<f)onorHHecxyK) H3MeHHHBOCTb jih- 
CTOBbix njiacTHHOK noKa3biBaioT bhah poaob Trochodendroides h Zizyphoides , conpo- 
BO^CAaBmnecH (f>pyxTH(j)HxauHflMH Nyssidium h Nordenskioldia. U,eHTpajibHbiM bhaom 
po^a Trochodendroides aBnaeTca T. arctica (Heer) Berry, BnepBbie onncaHHbiH Heer 
H 3 najieoreHa TpeHnaHAHH no a Ha 3 BaHneM Populus arctica Heer n npHBeAeHHbin hm 
Ana naneo<fmopbi IIInHijGepreHa. B Hacroamee BpeMa rpynna 6jih3khx bhaob Trocho¬ 
dendroides ycTaHOBJieHa bo (fmopax no3AHero Mena—najieoreHa n 3aHHMaeT orpoMHbin 
apean b A3hh, ot IO)xhoh To6h ao HobochGhpcxhx octpobob, a Taxace b CeBepHon 
AMepnKe ot BejiHKHX PaBHHH ao Tnxoro oiceaHa. B CeBepHon EBpone ocTaTKH Tro¬ 
chodendroides oGHapyaceHbi Ha o-Be Majui (Mull) b IlIoTJiaHAHH h Ha lore Ahtjihh 
(Crane, 1984; Boulter, Kvacek, 1989). BnAOBaa AH(j)<i)epeHUHaAHa poAa BCTpenaeT 3 Ha- 
HHTejibHbie TpyAHocra H3-3a npaKTHnecKH nocTeneHHbix nepexoAOB Mop<f)onorHHecxHx 
(AHarHocTHnecKHx) npH3HaKOB b paAax nonynaijHH jiHCTbeB H3 pa3Hbix, b tom nncne 
yAajieHHbix Apyr ot Apyra MecroHaxoacAeHHH. 3auacTyio bhahmoctb TaxcoHOMHuecxoii 
caMOCTOHTejibHocTH npeACTaBJunoT jihuib xpaiiHHe <f)opMbi Mop<f)onorHHecxHX paAOB 
JiHCTbeB, KOTopbie, OAHaKo, He npoflBJHHOT CTa 6 HJibH 0 CTH. Kax cnpaBeAJiHBo yxa 3 biBan b 
OTHomeHHH MOp(|)OJiorHH JiHCTbeB Trochodendroides B. A. KpacHJiOB, «HeTpyAHO y 6 e- 
AHTbCfl, HTO npH3HaKH, no KOTOpbIM pa3JIHUaiOTCfl 3TH <|)OpMbI, XOMGHHHpyiOTCa 6 o- 
jiee hjih MeHee npoH3BOJibHo, He npoaBnaa ycTOHHHBbix xoppenaijHH. npoBecra MeacAy 
hhmh ueTKHe rpaHHijbi HeB03MoacHO» (1976 : 59). TeM He MeHee oGmnpHbiH apean h 
AnHTenbHbiH nepnoA cymecTBOBaHHa b pa3Hbix no 3xonorHuecxoMy o 6 nnxy h TaxcoHO- 
MHuecxoMy cocTaBy naneo<jmopax 3aBeAOMo npeAnonaraeT nonHTHnHOCTb 3toto poAa, 
hto BbmyAHno b pa3Hbie ro ah npeAnpHHaTb nonbiTXH peBH3HH ero CHcreMaTHuecxoro 
nonoaceHHa h o 6 beMa. Heer H 3 HauanbH 0 pa 3 nHuan b npeAenax poAa Trochodendroides, 
xax oh CHHTan poAa «Populus», no xpainieH Mepe 6 bhaob h, xpoMe ototo, HexoTopbie 
Mop(J)OTHnbi oraec x coBpeMeHHOMy poAy Grewia ( G . crenata Heer, G. obovata Heer, 
G. crenulata Heer). Han 6 onee paAHxanbHyio CHCTeMy Rnn 3thx nncTbeB npeAnoacnn 
R.W. Brown (1939), oraeca noura Bee H 3 BecTHbie bhah Trochodendroides x poAy Cer- 
cidiphyllum. 3thm B 3 rnaAaM nocneAOBana Schloemer-Jager (1958), xoTopaa onncana 
bo (jmope IlInHuGepreHa ABa BHAa Cercidiphyllum: C. arcticum (Heer) R. W. Brown h 
C. crenatum (Ung.) R. W. Brown, BxnioHHB b hhx b xauecTBe chhohhmob 6 onee 50 bh¬ 
aob H3 pa3Hbix poaob, yxa3aHHbix paHee Rnn <f)nop EBpa 3 HH h CeBepHon AMepnxn. 
B oTenecTBeHHOH naneoGoTaHHxe Aanbiue Apyrnx nornna H. A. Hnbmicxaa (1974), no- 
MecTHB AeHTpanbHbiH bha Trochodendroides arctica b poA Cocculus h co 3 AaB HOByio 
xoM 6 HHauHK) C. arcticus (Heer) Iljinsk., a oueHb 6 nH 3 XHH x HeMy bha Trochodendroides 
richardsonii Heer— b poA Cercidiphyllum (xoM 6 nHaijHn C. richardsonii (Heer) Iljinsk.). 
Eonee noApo 6 HO o 63 op noAXOAOB x CHCTeMaraxe poAa Trochodendroides AaH b pa 6 o- 
Te EyAaHueBa h E. P. MoxoBa (1986). OGmenpHHaTOH chctcmh 3toto poAa ao chx nop 
pa3pa6oTaTb Tax h He yAanocb. 

Hto xacaeTca yuacraa bhaob Trochodendroides b naneoreHOBOH (jwiope IHmm6ep- 
reHa, to MoacHO oTMeraTb, hto 3Aecb b nonHOH Mepe npoaBHnacb MopcjionorHHecxaa Ba- 
pHa6nnbHOCTb nonynaijHH nncTbeB, BnonHe cpaBHHMaa c TaxoBoii y bhaob ototo poAa 
b naneoreHOBOH <f)nope KaMnaTXH. npn nepBOM onncaHHH TaxcoHOB mnHijGepreHCxoH 
naneo(J)nopbi EyAamieB (1983) npHBen 3 BHAa Trochodendroides (T. arctica , T. richard¬ 
sonii , T. spitsbergiana Budants.). TeM He MeHee MoacHO yBepeHHo BbiAenHTb cpeAH no- 
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nyjwuHH «TpoxoAeHApoHAHbix» jiHCTteB KaK Ha KaMHance, Tax h Ha IIInHij6epreHe 
Mop<t>ojiorHHecKHH p aa Mop4)oranoB, npHHaAJie^camHx BbiMepniHM BHAaM ecTecTBeH- 
Horo poAa Cercidiphyllum, paHee othochmmx Ha UInHu6epreHe k poAy Grewia. 

IlInpoKoe pacnpocTpaHeHHe bo (fmope, ocoGchho b 6apeHit6yprcKOM KOMnjieKce, 
HMejiH npeACTaBHTejiH poAa Platanus, cpe/jH KOTopwx P. basicordata Budants. H3Be- 
CTeH Tax^ce b najieoreHOBOH (|)jiope 3anaAHOH KaMHaTKH, a P. rectinervis Hollick — 
Ha AjwcKe. Bha P. quercifolia Budants. b Hacronmee BpeMn paccMaTpHBaeTcn b co- 
CTaBe poAa Rarytkinia (Golovneva, 2000a), BnepBbie yCTaHOBjieHHoro b MaacrpHXT- 
aaTCKOH (fmope KopaKCKoro Haropbn (rojioBHeBa, 1994a). BojibuioH HHTepec BH3biBaeT 
rpynna raMaMejiHAOBbix, npeACTaBjieHHbix BHAaMH opraH-poAOB Hamamelites h Cory- 
lopsiphyllum. Bepoarao, k raMaMejiHAOBbiM cneAyeT othochtb Taicxce poA Platimelis , 
uiHpoKo pacnpocTpaHeHHbiH b najieoreHOBbix <f)jiopax LIInHuGepreHa, Y pemiaHAHH u 
CeBepHOH A3 hh (rojioBHeBa, 19946). CneAyeT Ao6aBHTb, hto b naneoreHOBOH (fmope 
3anaAHOH KaMHaTKH raMaMenHAOBbie BMecTe c nnaTaHOBbiMH bxoahjih b hhcjio aomh- 
HHpyiomHx rpynn pacTeHHH. 

Pa3HOo6pa3Hbi no cocTaBy b naneo<|)nope IIInHu6epreHa 6epe30Bbie. Yace Heer pa3- 
jiHHaji b Hen poAbi Alnus, Betula, Corylus, Carpinus, xoth ocTaTKH co lUnHij6epreHa oh 
othochji npeHMymecTBeHHO k BHAaM H3 MHoiteHa EBponbi. EyAaHiteB (1983) Ha opn- 
rHHajibHOM 4>aKTHHecKOM MaTepHane H3 KOJiJieKUHH BHH noATBepAHJi, 3a hckjhohc- 
HHeM Alnus, poaoboh cocTaB 6epe30Bbix mrom6epreHCKOH naneo<J>nopbi, ycTaHOBjieH- 
Hbiii Heer, ho o6hobhji hx bhaoboh cocTaB, coxpaHHB jihuib bha Corylus scottii Heer. 
B rpynny 6epe30Bbix bouijih Betula nansenii Budants., B. spitsbergiana Budants., B.fri- 
gida Budants., Corylus carpinifolia Budants., Carpinus nathorstii Budants., C. graci¬ 
lis Budants. H 3 reHeparaBHbix opraHOB 6buiH onncaHM (J>pyKTH(J)HKauHH apcbhhx 6e- 
pe30Bbix poAa Palaeocarpinus (rojioBHeBa, 2002). CorJiacHo Apyron TOHKe 3peHHa 
(Kvacek et al., 1994), 6epe30Bbie b najieoreHe IIInHij6epreHa npHHaAneacanH He ecTecr- 
BeHHbiM, a HCKyccTBeHHMM poAaM (opraH-poAaM), b hbcthocth Corylites h Craspedod - 
romophyllum. HepeAKan cennac tchachahh k 3aMeHe ecTecTBeHHbix TaKCOHOB HCKyccr- 
BeHHbiMH (opraH-poAaMH) He HMeeT bo mhothx cnynaax AocTaTOHHbix ocHOBaHHH, rnaB- 
HblMH H3 KOTOpbIX B 3TOM CJiyHae HBJWIOTCH JIH 60 OTCyTCTBHe COBMeCTHbIX HBXOAOK 
BereTaraBHbix h reHepaTHBHbix opraHOB, jih6o «coMHHTejibHOCTb» B03M0HCH0CTeH no- 
HBjieHHa coBpeMeHHbix TaKCOHOB b npoijecce 3bojhouhh MHjuiHOHbi jieT Ha3aA. 3Ta TeH- 
AeHijHfl b nojiHOH Mepe npHMeHeHa npH onncaHHH (fmopbi noKpbiToceMeHHbix pacTe¬ 
HHH UInHit 6 epreHa b pa 6 oTe Kvacek c coaBT. (Kvacek et al., 1994), rAe b cnncKe H 3 
30 TaKCOHOB TOJibKo 2 oTHeceHbi k coBpeMeHHbiM poAaM {Platanus, Acer). 3Ta npo 6 - 
neMa Tpe 6 yeT BcecTopoHHero H3yneHHJi h o 6 cyncAeHHH c npHBneneHHeM <}>aKTHHecKo- 
ro MaTepnajia. 

CpeAH Apyrnx CHCTeMaTHnecKHX rpynn pacTeHHH naneo<|)nopbi UInHu6epreHa motk - 
ho oTMeTHTb oAHOAOJibHbie, npeACTaBjieHHbie, no Heer, poAaMH Alisma, Potamogeton, 
Majantemophyllum, Iridium, Phragmites. H 3 hhx ocTaTKH nepBbix A»yx poaob Tenepb 
cnpaBeAJiHBo OTHeceHbi k BHAy Haemanthophyllum nordenskioldii (Heer) Boulter et 
Kvacek (Kvacek et all., 1994). 3tot poA hmcji mnpoKoe pacnpocTpaHeHHe b 6opeanb- 
hwx (fmopax KOHita no3AHero Mena—naneoreHa (fonoBHeBa, 1994a, 1997). 

Ha bhaobom ypoBHe BancHoe 3HaneHHe HMenn Ulmus ulmifolia (Schl.-Jag.) Bu¬ 
dants. h Aesculus longipedunculus Schl.-Jag. — xapaKTepHbie 3HAeMbi mrom6epreHCKOH 
najieo(|)Jiopbi, a tslktk eAcer arcticum Heer, ApeBHeiimHH npeACTaBHTejib KJieHOBbix (Ta- 
nai, 1983; Wolfe, Tanai, 1987), pa3HOo6pa3Hbie no BenHHHHe h <f)opMe nncTbn koto- 
poro HMejiH uinpoKoe pacnpocTpaHeHHe h b naneoreHe BepHHrHH. Eme oahh bha — 
Macclintockia lyallii Heer — cBfl3biBaeT naneoreHOByio <f)nopy UlnnuGepreHa c rpeH- 
naHACKOH najieotfmopoH, rAe otot bha 6bin onncaH BnepBbie. 
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K TaKCOHaM, ipeOyiomHM KpHranecKoro H3yneHHfl hx nojioaceHHfl b chctcmc ijBeT- 
kobmx pacTeHHH, moacho OTHecTH bham poAa Quercus. Hacra npeACTaBHTejieH ototo 
po/ja 6mjih noMemeHbi Boulter h Kvacek (Kvacek et al., 1994) b poA Ushia b bhac ho- 
boh KOM6HHaii;HH U. olafsenii (Heer) Boulter et Kvacek. BBeAeHHe 3toto poAa b cocTaB 
apKTHuecKHx naneotfmop npeACTaBJiaeTca KpaiiHe coMHHTejibHbiM, Tax xax ran poAa — 
U. kamischinensis (Goepp.) Kolak. — nponcxoAHT H3 najieoijeHa KaMbiuiHHa Ha Bojire 
h HecKOJibxo 6jih3khx bhaob npHBOA^Tca ajw naneoijeH-ooijeHa LJempajibHoro Ka3ax- 
CTaHa (Maicyji6eKOB, 1982). Bham 3Toro poAa bxoahjih b cocTaB 6oraTbix cyOTporowe- 
ckhx (fmop, xpaiiHe AaneKiix no HCTopnH (^opMnpoBaHHH h pa3BHraa ot najieotfmop yMe- 
peHHoro Me30(|)HJibHoro oGjinica. TaKHce oneHb HHTepeceH nojiHMop^Hbiii bha «Quer- 
cus» juglandina Heer (pnc. 2), HanAeHHbin b MaccoBOM 3axopoHeHHH b panoHe pyAHHKa 
EapeHijGypr. B pa6oTax Heer jiHCTbfl ototo pacreHHfl 6biJin oraeceHbi k HecKOJibKHM Ae- 
CflTKaM BHAOB H3 pa3HbIX pOAOB. B HaCTOfllAHH MOMeHT AM HHX npHHHTO Ha3BaHHe Dy¬ 
rana flexuosa (Newb.) Golovn. 3tot bha 6bm uiHpoico pacnpocTpaHeH bo (fmopax caMo- 
ro Hanana najieoueHa Ha IHnmjOepreHe, b T peHJiaHAHH h KopaxcKOM Haropbe (Fojiob- 
HeBa, 1994a; Golovneva, 2000a). 

B rpynny KpHranecKHX TaKCOHOB cneAyeT Taicxce oraecra, Bepoarao, Juglans lauri- 
folia Budants., ijejibHOKpaHHbie jihctohkh KOToporo HaiiAeHbi Ha rope JlnHACTpoMa (Ey- 
AamjeB, 1983). Kvacek c coaBT. (Kvacek et al., 1994) noMecrajiH otot bha b <t)opMajib- 
Hbiii poA Dicotylophyllum BMecTe c ApyrHMH HaxoAKaMH jiHCTbeB c uejibHbiM KpaeM 
b uinHAOepreHCKoii najieo<|)Jiope. 

TaxHM o6pa30M, Ha coBpeMeHHOM 3Tane H3yneHHfl najieoreHOBOH (fmopbi Hlmm- 
OepreHa yAajiocb 6oJiee hjih MeHee yBepeHHO KOHCTarapoBaTb npncyTCTBHe b Hen npeA- 
CTaBHTejieii poaob Equisetum ( Equisetaceae ), Osmunda ( Osmundaceae ), Coniopteris 
( Dicksoniaceae ), Ginkgo, Torellia ( Ginkgoaceae ), Pseudolarix, Picea ( Pinaceae ), Ta- 
xodium, Sequoia, Metasequoia , Glyptostrobus, Parataxodium, Taiwania ( Taxodia- 
ceae), (l)Moriconia, Mesocyparis, Thuja, Fokieniopsis ( Cupressaceae ), Magnolia 
( Magnoliaceae ), Trochodendroides, Cercidiphyllum, Nyssidium ( Cercidiphyllaceae ), 
Zizyphoides, Nordenskioldia ( Trochodendraceae), Platanus ( Platanaceae ), Hamame- 
lites, Platimelis, Disanthophyllum ( Hamamelidaceae ), Beringiophyllum ( Cornaceae ), 
Rarytkinia, Quercus ( Fagaceae ), Ulmus ( Ulmaceae ), Betula, Corylus, Carpinus (Betu- 
laceae ), Acer ( Aceraceae ), Aesculus ( Hippocastanaceae ), Limnobiophyllum (Ara- 
ceae), Haemanthophyllum ( lAponogetonaceae ), Macclintockia, Dyrana, Celastrinites, 
Arctoterum (incertae sedis). 

nepBbie cnncKH (fmopHcranecKHX KOMnnexcoB pa3Hbix xpoHo-CTpararpa<f)HHecKHx 
ypoBHeii najieoreHa IIInHijGepreHa Ha ochobc onpeAejieHHH ocraTKOB ncxonaeMbix pac¬ 
TeHHH b KOJiJieicijHH EHH h peBH3HH jiHTepaTypHbix CBeAeHHH npHBeji EyAaHAeB (1983). 
EbiJin BbiAejieHbi ABa ochobhmx (fmopHCTmecKHx KOMnnexca: 6apeHij6yprcKHH h CTyp- 
BOJibCKHH. no3AHee k hhm npnGaBHjicfl eme TpeTHH KOMnjiexc c Mbica PeHapAOAACH 
(mmc Jlaiiejia b CTapofi jiHTepaType). 

B hhachhh, 6apeHA6yprcKHH, KOMnnexc (najieoijeH) BKjnoHeHO Gojiee 30 bhaob 
ncxonaeMbix pacTeHHH, b ochobhom H3 MecTOHaxoacAeHHH OecraHHrcoAAeH, Tee- 
poAACH, EapeHuGypr h Kojib(J)bejuieT. B otoh (fmope oneHb pa3HOo6pa3HbiMH abjihiot- 
ch XBOHHbie H3 poAOB Pseudolarix, Picea , Taxodium, Sequoia, Metasequoia, Glypto¬ 
strobus, Parataxodium, Moriconia, Mesocyparis, Thuja, Fokieniopsis. CpeAH ijBeT- 
kobmx xapaKTepHbiMH TaKCOHaMH flBJMioTCfl Trochodendroides arctica (Heer) Berry, 
Nyssidium arcticum (Heer) Iljinsk., Platanus basicordata Budants., Quercus groenlan- 
dica Heer, Corylites hebridicus Seward et Holltum, Dyrana flexuosa (Newb.) Go¬ 
lovn., Macclintockia lyallii Heer, Haemanthophyllum nordenskioldii (Heer) Boulter 
et Kvacek. 
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CrypBOJibCKafl (fmopa (soijeH) oGteAHHJieT xoMmiexcbi pacTHTejibHbix ocTaTKOB H3 
CTypBOJibCKOH CBHTbi LJeHTpajibHoro GacceiiHa h H3 OTJio^ceHHH b panoHe Hio-Ojie- 
cyHAa. B LJeHTpanbHOM GacceiiHe crypBOJibcxafl CBHTa oGHaxcaeTca oGmhho b npn- 
BepuiHHHbix nacrax rop Ha 3eMJie HaTropcTa h 3eMJie HopAemnejibAa. HaH 6 ojiee 60 - 
raTbie MecTOHaxoflCfleHHfl pacTHTejibHbix ocTaTKOB Gmjih HaiiAeHbi Ha ropax HopAeH- 
HiejibA(t)bejiJieT, HaTropcT<j)bejuieT, JlHHACTpoM<f)bejuieT, OoccHJib<t>bejuieT, CTypBOJia, 
CaHACTeiiH(|)bejiJieT. PafioH Hio-OjiecyHA npeACTaBjineT coGoh HeGojibinoii ynacrox 
naneoreHOBbix OTJioaceHHH, orpaHHneHHbiH pa3JiOMaMH, KOTopbm pacnojioaceH Ha 
n-OBe Bporrep Ha 6 epery KoHrc-(j)bopAa (pnc. 1). B otjihhhc ot GapeHijGyprcxoH (J>jio- 
pbi 3Aecb 3HaHHTejibHO 6 eAHee npeACTaBjieHbi XBOHHbie. B 3 HaHHTejibHOM xojiHuecT- 
Be BCTpenaeTC^ TOJibKO Metasequoia. H3 ijBeTXOBbix AOMHHHpyiOT Cercidiphyllum hee- 
ri Budants., Trochodendroides nathorstii Budants., Platimelis pterospermoides (Bu- 
dants.) Golovn., Rarytkinia quercifolia (Budants.) Golovn., Ulmus ulmifolia (Schlo- 
mer-Jager) Budants., Aesculus longipedunculus Schlomer-Jaeger, Craspedodromo- 
phyllum malmgrenii (Heer) Golovn. 

PeHapAo/uteHCKaa (J)jiopa (Bepoarao, no3AHHH ooijeH) nponcxoAHT H3 otjioxcchhh 
TperauHOH CKJiaAnaTOH 30Hbi, xoTopaa oTAejieHa ot oTjio^ceHHH I^eHTpajibHoro Gac- 
ceiiHa CHCTeMOH cyGMepHAHOHajibHbix pa3Ji0M0B. HanGojiee GoraTbie xojuiexijHH hcxo- 
naeMbix pacTeHHH 6mjih coGpaHbi b paiioHe Mbica PeHapAOAAeH h pacnojio)xeHHoro 
pflAOM Jie^HHKa CicoTTa. flpyrHM paiioHOM pacnpocTpaHemw peHapAOAACHCxoii <|)jio- 
pbi HBJweTCH nporaG npojiHBa OopjiaHcyHHeT. IlajieoreHOBbie OTJioaceHHfl oGHaacaioT- 
ca 3Aecb no o6ohm GeperaM npojiHBa: Ha Bocroxe o-Ba 3eMJM IlpHHija Kapjia h Ha 3 a- 
na/jHOM noGepeacbe o-Ba 3ana,ztHbiH LLInHijGepreH. HaHjiynume cGopbi pacTHTejibHbix 
ocTaTKOB Gmjih npoH 3 Be,zjeHbi K). R. JlHBimmeM H3 OTJioaceHHH ceccxerAHHCxofi cbhtbi 
Ha ceBepHOM noGepeacbe GyxTbi CejibBoreH (3 cmjw IlpHHua Kapjia) no cioioHy ropbi 
Ceccxer^a h y Mbica PeiiHrapAHioTeH. HecKOJibKo MecTOHaxoac/jeHHH 6buio Tax>xe oGHa- 
pyaceHO hm Ha npoTHBonojiomioM Gepery npojiHBa OopjiaHcyHHeT b panoHe Capc-Gyx- 
Tbi. J\jix peHapAOAACHCKoro (JmopHCTHuecxoro xoMmiexca HaHGojiee xapaxTepHM Me¬ 
tasequoia disticha Heer, Sequoia brevifolia Heer, Cercidiphyllum crenulatum (Heer) 
Golovn. et Budants., Zizyphoides, Carpinus gracilis Budants., Alnus inaequale (Heer) 
Golovn., Acer arcticum Heer. 

Ha npoTJDKeHHH naneoreHa TeppHTopna LLInHijGepreHa oraocnjiacb k Eopeajib- 
HO-ATJiaHTHnecKOH noAoGjiacra EopeajibHOH <|)HToreorpa(])H4ecxoH oGjiacra (EyAaH- 
ueB, 1983), KOTopaa oxBaTbiBajia TeppHTopnio ceBepHOH EBponbi ao 3anaAHO-Cn6Hp- 
ckoto MopcKoro npojiHBa h TeppHTopnio CeBepHOH AMepHKH ao BHyTpeHHero Mopcxo- 
ro npojiHBa. najieoreHOBaa (Jmopa IIInHijGepreHa HMejia 3Ha4HTejn>Hoe xojihhcctbo 
oGiuhx 3JieMeHTOB c najieoreHOBOH (JmopoH T pemiaHAHH xax Ha bhaobom h Tax h Ha po- 
Aobom ypoBHe (ByAaHueB, 1983; Golovneva, 2000a). 3to asjio B03M0>XH0CTb o6i>eAH- 
HHTb hx b OTAejibHyio TyjieaHCxyio npoBHHijHio. 

H3yneHHe apcbhhx najieoxjiHMaTOB LLInHijGepreHa GbiJio npoBe^eHO Ha ocHOBe aHa- 
jiH3a Mop({)OJiorHH jiHCTOBbix njiacTHHOX ApeBecHbix ^ByAOJibHbix pacTeHHH (Golovne¬ 
va, 2000b). B pe3yjibTaTe GbiJio bmachcho, hto Ha npoTjnxeHHH najieoijeHa h ooijeHa 
({)jiopbi UlnHuGepreHa ocTaBajincb yMepeHHbiMH h hmcjih Mano oGiuero c TepMO<|)Hjib- 
HbiMH cyGTponnnecxHMH eBponeiicxHMH (})jiopaMH. 

3axjnonafl o63op H3yHeHH« najieoreHOBOH (|)jiopbi IlInHijGepreHa Ha coBpeMeHHOM 
3Tane, hcoOxoahmo aoGaBHTb, q T0 Gojibinoii o6i>eM hobhx nojiyneHHbix b nocjieAHHe 
roAbi CBeAeHHH no cocTaBy h hctophh (JiopMHpoBaHHH no3AHeMejioBbix h najieoreHO- 
bmx (JiJiop Ha ceBepo-BOCTOxe A3 hh, Bxjnonaa CaxajiHH h lO^cHoe npHMopbe Pocchh, 
h Ha ceBepo-3anaAe CeBepHOH AMepHXH no3BOJweT b xpynHoperHOHajibHOM MacniTa- 
6e paccMOTpeTb ocoGchhocth MHpa pacTeHHH b nepnoA CTaHOBJieHra h pa3BHTiw Go- 
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peajibHOH (fmopbi. B 3Ty npoGjieMy bxojjht pemeHHe BonpocoB bjimhhh KJiHMara- 
necKHX, naneoreorpa(|)HHecKHX, MHrpaijHOHHbix, 3BOJiioii;HOHHbix h Apyrax 4>aKTopoB 
Ha 6Horeprpa(|)HHecKyK) AHcfxfiepeHijHaijHK) h TaiccoHOMHHecKHH cocTaB (fmopHCTH- 
necKHx KOMiuieiccoB b pa3Hbie Bexa reojiorHnecKOH hctophh b bmcokhx uinpoTax 
CeBepHoro nojiymapHfl. 
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SUMMARY 

The article elaborates on some modem aspects of the Spitsbergen Tertiary palebotanical investi¬ 
gations. It contains systematic review of the Palaeogene flora consisting of three floristic assemblages 
of different ages: the early Palaeocene Barenzburg flora, the early Eocene Sturvola flora and probably 
the late Eocene Renardodden flora. The second part deals with advances in stratigraphy, paleophyto- 
geographic reconstructions, and paleobotanical inference of past vegetation and climate. 
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OKOHHaTejibHbiH BapwaHT noJiyneH 28.01.2008 

Ha MOflejibHbix flepeBbHX cochbi oObikhobchhoh Ha cTa^HH KyjibMHHaHHH ee Texymero npHpocTa ycTa- 
HOBJieHO, hto b cyMMapHOM flbixaHHH oxBoeHHwx noOeroB flbixaHHe noOeroB Morjio cocTaBJiHTb 6ojiee no- 
JIOBHHbl ero BeJIHHHHbl. Il03T0My HHTCHCHBHOCTb flbIXaHHJI HHTaKTHOH XBOH paCCHHTbIBaJIH C BblHCTOM flbl- 
xaHHH noOeroB. CyTOHHbiH xo,n h cxopocTb TeMHOBoro AbixaHHH (TA) xboh b 3HaHHTejibHOH Mepe onpeae- 
JIJIJIHCb 3H^OreHHOH pHTMHKOH pOCTa H pa3BHTHJI cochw. B TeneHHe CyTOK TJl H TeMnepaTypa B03Ayxa 
KOppejiHpoBajiH Ha ypOBHe cpeflHeii cTeneHH conpa>KeHHocTH, a b TeneHHe BereTaijHH M«K,ny TA xboh, 
TeMnepaTypOH h BJia>KHOCTbK) B03,ayxa, 3anacaMH AOCTynHOH noHBeHHOH BJiarH OTMenajiacb TecHaa Kop- 
pejumn* (R = 0.94). B BereTaijHOHHOH AHHaMHKe cxopocTb TA xboh 6biJia MaKCHMajibHOH b 4>eHO(J)a3y poc- 
Ta noOeroB, a c yBejinneHneM B03pacTa xboh cxopocTb TA cHH)Kajiacb b 1.3 — 2.6 pa3a. Bo3pacTHbie H3Me- 
HeHHH HOHHOrO flblXaHHH XBOH, KaK H pa3JIHHHJI, CBH3aHHbie C ee MeCTOnOJIOMCeHHeM B KpOHe, npaKTHHe- 
CKH He HMeJIH flOCTOBepHWX pa3JIHHHH. HOHHOe flblXaHHe XBOH KpOHbl COCTaBJIJIJIO B rOflbl HaOjHOfleHHH 
b cpeflHeM 5.3 ± 0.3 Kr CO2 b pacneTe Ha MoaejibHoe aepeBo 3a BereTaunio. 

KjiiOHeBbie cjiOBa: cocHa o6biKHOBeHHaH, HHTaKTHaa xboh KpoHbi, TeMHOBoe AbixaHHe xboh, hoh- 
Hoe flwxaHHe xboh, oueHica o6mero BbmejieHHH CO 2 . 

H3yneHHe yniepoAHoro GajiaHca ApeBecHbix pacreHHH npe^nojiaraeT H3MepeHHe 
hx AWxaHM Kax oflHoro h 3 HanGojiee BaacHbix KOMnoHeHTOB ero pacxoAHOH CTaTbH. 
ripn 3 tom cymecTByeT paA TpyAHocTeii onpeAejieHHfl flbixaHHfl y AepeBbeB. Ohh o6y- 

CJIOBJieHbl He TOJIbKO HX 3HaHHTeJIbHbIMH pa3MepaMH H MaCCOH, HO H MeTOflHHeCKHMH 
ocoGeHHOCTHMH perncTpaijHH AtixaHHH oTAejibHbix opraHOB hjih hx nacreS. 3 to b paB- 
HOH Mepe OTHOCHTCfl H K aCCHMHJlHIJHOHHOMy annapaTy COCHbl oGblKHOBCHHOH, KO- 

TOpblH COCTOHT H3 XBOH pa3HOrO B03paCTa C npOAOJDKHTeJIbHOCTbK) )KH3HH OT 3 - 4 

AO 6—7 jieT. Ilpn 3 tom xboh Ka>KAOH B03pacTHOH rpynnbi HMeeT cboh ocoGchhocth 
b aHaTOMO-Mop<J)OJiorHHecKOM CTpoeHHH (33ay, 1980), coAepacaHHH nHrMeHTOB (XoAa- 
CeBHH, 1971), KOJIHHeCTBe XHMHHeCKHX 3JieMeHTOB H cyxoro BemeCTBa (ripOKyillKHH, 
1982), hto, 6e3ycji0BH0, CKa3biBaeTCH h Ha ee AtixaTejibHOM MeTa6ojiH3Me. 

Kax H3BecTH0, MHToxoHApHajibHoe AtixaHHe accHMHjinpyioiAHx opraHOB xapaKTe- 
pH3yeT «TeMHOBoe AtixaHHe» (Falge et al., 1996; Lusk, Reich, 2000; Will et al., 2001; 
Gao et al., 2003), a Taxace «HOHHoe AtixaHHe» (Ryan et al., 1996; Jach, Ceulemane, 2000; 
Hamilton et al., 2001). Hapa/jy c TeMHOBbiM h hohhmm onpeAejunoT AHeBHoe AtixaHHe 
jiHCTbeB (xboh) KaK cyMMy TeMHOBoro AtixaHHH h (|)OTOAbixaHHfl (Wang et al., 2002), 
Hcnojib3ya ajih ero o6o3HaneHHfl TaKOH TepMHH, KaK «bhahmoc AtixaHHe» («apparent 
respiration»). 3 th cocTaBjiaioiAHe AtixaHHfl Bee eine HeAOCTaTOHHO H3yneHbi, ocoGchho 
y B3pocjibix AepeBbeB. npn 3 tom H3yneHHe tcmhoboto AWxaHHH accHMHJinpyioiAHx 
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opraHOB KaK noKa3aTejia hx OHepreranecKOH aKTHBHOCTH b TeneHHe BereTaijHOHHO- 
ro nepHOAa BaacHO b 3KOJioro-<f)H3HOJiorHHecKOM njiaHe. ,H,bixaHHe, H3MepeHHoe b hoh- 
Hbie nacbi, xapaKTepH3yeT AtixaTejibHbie 3aTpaTbi accHMHjinpyiomHx opraHOB, koto- 
pbie HeoGxoAHMbi npn HCCJieAOBaHHH npoAyKTHBHOcra ApeBecHoro pacreHHa GajiaH- 

COBblM MeTOAOM. 

CjieAyeT otmcthtb, hto He Bcer/ja HMeeTca B03MoacHocTb H3MepHTb Rbixatme hh- 
TaKTHbix jiHCTbeB ApeBecHbix pacTeHHH. Ilo3TOMy AWxaTejibHbiH yrjieKHCJiOTHbiH ra3o- 
o6mch HHorAa onpeAejiaioT Ha oTAejieHHbix jihctwix (xBoe) (Hamilton et al., 2001; Grif¬ 
fin et al., 2004); name o AbixaHHH accHMHJinpyiomHX opraHOB cyABT no ra3oo6MeHy C0 2 
oxBoeHHoro noGera (MajiKHHa, 1995; Falge et al., 1996; Ryan et al., 1996; Kellomaki, 
Wang, 1998; Wang et al., 2002; Jach, Ceulemane, 2000; Saxe et al., 2001; Will et al., 
2001; Gao et al., 2003; Zagirova, 2003). Ohcbhaho, hto AtixaHHe oxBoeHHbix noGeroB 
npeAcraBjraeT cyMMapHyio BejiHHHHy, KOMnoHeHTbi KOTopon (AbixaHHe xboh h noGe- 
ra) H3MeH5HOTCH B CB33H C pa3HbIMH <f)a3aMH HX pOCTa H pa3BHTHfl, HMeiOT OCoGeHHOCTH 
OTBerabix peaKHHH b Tex hjih HHbix ycjiOBHHX BHeuiHeii cpeAbi. npH 3tom AwxaHHe no- 
Gera MoaceT H3MeH«Tb AHHaMHKy h 4>aKTopHbie 3aBHCHMOCTH AWxaTejibHoro C0 2 -ra3o- 
oGMeHa HHTaKTHOH xboh. IlooTOMy, perHCTpnpya AtixaHHe accHMHJinpyiomHx opraHOB 
KpoHbi c Hcnojib30BaHHeM oxBoeHHbix noGeroB, no-BHAHMOMy, hcoGxoahmo yHHTbi- 
BaTb 3tot acneKT. 

t(ejib paGoTbi cocToajia b H3yneHHH oKOJioranecKHx ocoGchhoctch AtixaHHa HHTaKT¬ 
HOH xboh h pa3pa6oTKe cnocoGa oijeHKH ee AwxaHHa b MacuiTaGax Been KpoHbi cochbi 
oGbIKHOBeHHOH. 


MaTepnaji h MeTOAHKa 

B paGoTe npeACTaBJieHbi pe3yjibTaTbi HccjieAOBaHHH, BbinojiHeHHbie Ha onbiraoM 
ynacTKe nnomaAbio okojio 2 ra, KOTopbiH pacnojioaceH Ha TeppHTopHH YcTb-OpAbiHCKo- 
ro Byp^TCKoro AO HpKyrcKOH oGjiacra (52°52' N, 104°41' E), KOTopaa b <f)H3HKo-reo- 
rpa<j)HHecKOM oTHomeHHH aBJiaeTca nacTbio npeAGaiiKajibCKOH BnaAHHbi. no reoGoTa- 
HHHeCKOMy paHOHHpOBaHHK) OnHCbIBaeMafl TeppHTopHH OTHOCHTCfl K QjIbXOHCKO-npH- 
aHrapcKOMy cocHOBO-JiecocTenHOMy OKpyry (EoapKHH, 1972). 

KjiHMaT panoHa HaGjnoAeHHH pe3KO KOHTHHeHTajibHbiH. CpeAHflfl roAOBaa TeM- 
nepaTypa B03Ayxa -3 °C. CpeAHeroAOBoe kojihhcctbo ocaAKOB cocTaBjiaeT 271 mm. 
OcoGeHHOCTbK) KJIHMBTa ABJWeTCfl HH3Ka« OTHOCHTeJIbHaa BJiaaCHOCTb B03Ayxa B nOCJie- 
nojiyAeHHoe BpeMa (ao 8—10 %) b nepnoA c anpejia no HioHb. Ko3<fxf)HijHeHT yBJiaac- 
HeHHH, paccHHTaHHbiH no (fiopMyjie H. H. HBaHOBa, HacranHO H3MeHeHHOH H. C. Bpe- 
KeHOM (ATJiac.., 1962), paBeH 0.7—0.8. 3to CBHAeTejibCTByeT o tom, hto panoH nccjie- 
AOBaHHH xapaKTepH3yeTC« HeAocTaTOHHbiM yBJiaacHeHHeM. 

HaGjnoAeHHH npoBOAHJin b TeneHHe 1976—2005 rr. Ha onbiraoM ynacTKe, npeA- 
CTaBJiaiomeM coGoh BbicoKonojiHorabiH MepTBonoKpoBHbiH cochak II Kjiacca B03pacTa, 
Kjiacc GoHHTeTa I. B onbiTax Gmjih Hcnojib30BaHbi MOAejibHbie AepeBba cochm, y koto- 
pbix 3a roAbi HaGjnoAeHHH cpeAHHH AnaMeTp yBejiHHHBajica c 18 ao 24 cm, a cpeAHaa 
BbicoTa — c 12.1 ao 22.2 cm. 

BejiHHHHbi HOHHoro AtixaHHfl xboh GbuiH nojiyneHbi npn H3yneHHH b 1976— 
1986 rr. ee yrjieKHCJioraoro ra30oGMeHa, KOTopbiH perHCTpnpoBajiH b TeneHHe 1—2 cyr 
c nepHOAHHHOCTbio 10—15 AHen c Maa (peace c anpejia) no oKTaGpb. TeMHOBoe Awxa- 
HHe xboh c toh ace nepHOAHHHOCTbio H3MepajiH b 1976—1980 rr. AbixaHHe xboh pe- 
THCTpHpOBaJIH C nOMOIAbK) MHOrOKaHaJIbHOH ra30MeTpHHeCKOH yCTaHOBKH, CMOHTH- 
poBaHHoii Ha ocHOBe ra3oaHajiH3aTopa Infralit-III («Junkolor», TepMaHHa) c oGnacTbio 
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H 3 Mepemra ot 0 ao 0.05 % C0 2 no oGbeMy. OGmaa ouiHOica mctoahkh H 3 MepeHiw 
HHTeHCHBHOCTH AbixaHHH xboh cocTaBJifleT ±13 % (KnnpHH, 1972). B ontiTax ncnojib- 
30Bajin xbok) 1— 6 -ro ro^a )kh3hh HHTaKTHbix BeTBen BepxHen, cpeAHen h hhhchch Hac- 
Ten KpOHbl C K))KHOH H K)rO-BOCTOHHOH CTOpOHbl. IlpH 3TOM B BepXHCH H CpeAHeH HaCTflX 
KpoHbi AbixaHne H 3 Mep«JiH OTAeJibHO y xboh KaacAoro B03pacTa. B hhachch hbcth KpoHbi 
AbixaHHe onpeAejwjiH OTAejibHO y xboh 1-ro h 2-ro roAa h cobmcctho y xboh 3—4-ro 
h 5— 6 -ro ro^a hch3hh. HccneAyeMbie noGera noMemajiH b jihctobmc xaMepbi H3 nojiH- 
3THJieH0B0H nJICHKH C KapKaCOM H3 npOBOJIOKH. C 060 HX KOHUOB KaMepbl yCTaHaBJIH- 
Bajica imyijep am BxoAa h BbixoAa npoAyeaeMoro B03Ayxa. Komjbi jihctoboh KaMepbl 
iuiotho 3aKpenji«jiHCb H30JieHT0H Ha no 6 ere. 

IlpH H3yneHHH TeMHOBOrO AbIXaHHfl XBOH JIHCTOBbie KaMepbl 3aKpbIBaJIHCb aJIIOMH- 
HHeBOH <|)OJibroH, KOTopaa, oGmam bmcokoh OTpa^caTenbHOH cnoco 6 HOCTbio, oGec- 
nenHBajia 3aTeMHeHHe h npe/jOTBpamajia neperpeB b KaMepe. IIoaTOMy TeMnepaTypa 
B03Ayxa b KaMepe h BHe KaMepbl 6 biJia npaKranecKH oAHHaKOBa. CKopocTb npoAyBa B03- 
Ayxa cocTaBjMjia 40 ji/h, a Macca HccjieAyeMOH xboh pa3Horo B03pacTa, KOTopaa 3aKjno- 
najiacb b KaMepy, H 3 MeHajiacb b TeneHHe BereTaunn b npeAenax 0.6—1.2 r aGcojnoT- 
ho cyxofi Maccbi (r a c M ). 

IIocKOJibKy no 6 er cochbi oGbiKHOBeHHOH hbjwctch He npocTo CTe 6 jieM c jihctbamh, 
a npeACTaBjiaeT coGoh CHCTeMy noGeroB (Ahtohobb, TepTepaH, 2000), am H 36 e»ca- 
HHfl HeOAH03HaHHOCTH B nOHHMaHHH TepMHHOB OnpeAeJIHJIH COAepHCaHHe HeKOTOpbIX 
H3 hhx. B AaHHOH paGoTe noA TepMHHOM «no 6 er» h «o 6 ecxBoeHHbiH no 6 er» noHHMajiH 
ayKcnGjiacT (yAJiHHeHHbiH noGer 6e3 jiHCTbeB, t. e. xboh), noA TepMHHOM «oxBoeHHbiH 
no 6 er» — ayKcnGjiacT BMecTe c GpaxnGjiacTaMH h pacTymen Ha hhx xBoen. 

y rjieKHCJioTHbiH ra30o6MeH oxBoeHHbix noGeroB b TeMHOTe npeACTaBjraeT cyMMy 
C0 2 -ra3ooGMeHa xboh h noGera, nooTOMy napajuiejibHO c peracTpaijHeH AbixaHHH 
oxBoeHHbix noGeroB H3MepajiH C0 2 -ra3oo6MeH oGecxBoeHHbix noGeroB. IlpH 3 tom 
npeABapmejibHO Gbui H3yneH paHeBOH 3<f)<f)eKT, CBjnaHHbiH c yAajieHHeM xboh c noGera 
(3a6yra, 3a6yra, 1981). OKa3ajiocb, hto npoAOJDKHTejibHOCTb aAanTaijHOHHoro nepnoAa 
cocTaBJHUia 2 — 3 h. Pa3Mepbi (AJiHHa h cpeAHHHbiH AnaMeTp) oxBoeHHoro h oGecxBoeH- 
Horo noGeroB, noMemaeMbix b JIHCTOBbie KaMepbl, Gmjih OAHHaKOBbi. IIooTOMy npn pac- 
neTe AkixaHHH HHTaKTHOH xboh H3 BejiHHHHbi KOHijeHTpaijHH C0 2 b ppm, 3aperacrpH- 
poBaHHOH b KaMepe c oxBoeHHbiM noGeroM, BbiHHTajiH ee BejiHHHHy, H3MepeHHyio b 
KaMepe c oGecxBoeHHbiM noGeroM. IIojiyHeHHafl TaKHM o6pa30M BejiHHHHa KOHijeHTpa- 
ii;hh C0 2 GbiJia oGycjiOBJieHa AtixaHHeM HHTaKTHOH xboh h Hcnojib30Bajiacb am pacne- 
Ta HHTeHCHBHOCTH ee TeMHOBoro h HOHHoro ab ixarow. ,H,bixaHHe H3ynajiH Ha npeABa- 
pmeJIbHO OToGpaHHbIX H paCTyiAHX p^AOM C TpeXbHpyCHOH BblUIKOH 3 MOAeJIbHbIX AO- 
peBbHX COCHbl. 

Ha nepBOM 3Tane nccjieAOBaHHH (1976 — 1986) MeTeonoKa3aTejiH onpeAejuuiHCb He- 
nocpeACTBeHHO Ha onbrraoM ynacTKe. OAHOBpeMeHHO c H3MepeHHeM AtixaHra xboh pe- 
rHCTpnpoBanH TeMnepaTypy B03Ayxa b KaMepe h BHe ee, Bjia^cHOCTb B03Ayxa h noHBbi, 
cojiHenHyio paAHaijHK). ^bthhkom am H3MepeHHfl cojiHenHOH paAHaijHH cjiy^cHji nnpa- 
HOMeTp ^HHUieBCKOrO C BbIXOAOM Ha nOTeHAHOMeTp, a AaTHHKOM AM H3MepeHHfl TeM- 
nepaTypbi B03Ayxa—repMaHHeBbiii TpaH 3 HCTop TT-309 c peracrpaTopoM rana KCn-4. 
OTHOCHTejibHyio Bjia>KH 0 CTb B03Ayxa H3Mep«jiH rnrporpa(J)OM, a BJiaacHOCTb noHBbi — 
TepMocTaTHo-BecoBbiM MeTOAOM (PoAe, 1960). jih ototo nepe3 8 —12 ahch Gpajin 
o6pa3Abi noHBbi b TpexKparaoH noBTopHocra Ha npoTH^ceHHH Bcero nepnoAa BereTa- 
Ahh. 3anacbi BJiarn onpeAejwjiH b kb^caom AecaracaHTHMeTpOBOM cnoe noHBbi ao rjiy- 
Ghhm 150 h pe^ce ao 300 cm. Hx paccHHTbiBajin no pa3HOCTH Me^CAy BejiHHHHaMH oGmen 
BJia>KHOCTH H BJia^CHOCTH yCTOHHHBOrO 3aAaHHH. riOCJieAHIOK) OnpeAeJIHJIH no MaKCH- 
ManbHOH rnrpocKonHHHocTH c npHMeHeHHeM K03({)(|)HAHeHTa 1.40. TeMnepaTypHbiii 


16 



peacHM noHBbi H3ynajiH, Hcnojib3yn TepMOMeTpM CaBHHOBa h BbnxxcHbie TepMOMeTpM. 
IlepBbie ycTaHaBjiHBajiH Ha rjiy6HHe 5, 10, 15 h 20, a BTopbie — Ha niyGHHax 40, 60, 
80, 120, 160, 240 h 320 cm. Oca/jKH H3MepnjiH njnoBHorpa<f)OM. 

Ha BTopoM 3Tane (1987—2005) HaGjnoAeHHH Hcnojib30BajiH ocHOBHbie MeTeopo- 
jioraHecKHe noKa3aTejiH, nojiyneHHbie Ha MeTeocraHUHH noc. YcTb-OpAa. ^bixaHHe b 
TeneHHe nepHOAa BereTaijHH HCCJieAOBajm c yneTOM <|)eHOJiorHHecxHx <f)a3 pa3BHTHH 
cochm, KOTopbie onpeAejixjiH no MeTOAHxe, npeAJioxceHHOH H. H. EjiarHHbiM (1976). 
ExceroAHO b xoHye BereTaijHOHHoro nepHOAa onpeAeMJin 6HOMaccy accHMHjmpyiomHX 
opraHOB Ha Tpex, pexce iwth MOAeJibHbix AepeBbnx cochbi no MeTO/jy A. A. MojinaHOBa, 
B. B. CMnpHOBa (1976), am Hero hx cnujiHBajin, a bcio xboio oumnbiBajiH c yneTOM 
ee B03pacTa. B OTAejibHbie toam am nojiyneHHx 6ojiee HaAexcHbix pe3yjibTaTOB no coot- 
HOuieHHio Maccbi xboh pa3Horo B03pacTa AonojiHHTejibHO HcnoJib30BajiH no 3 MOAejib- 
hmx AepeBa, y KOTopbix cpe3ajin no Tpn cpeAHnx bctbh H3 hhxchch h cpeAHen nacra 
KpoHbi h omnnbiBajin bcio xboio c yneroM ee B03pacTa (KaMeHeijxax, 1973). AGcojiiot- 
ho cyxyio Maccy onpeAeMJin, Hcnojib3yn cpeAHioio npo6y omnnaHHon xboh, koto- 
pyio BbicyuiHBajiH npn 105 °C ao nocTOXHHOH Maccbi h B3BeuiHBajin. IIjiomaAb no- 
BepxHOcra xboh onpeAeMJiH b BepxHen, cpeAHen h HHXCHefl nacTXx KpoHbi no mctoah- 
xe K). JI. LJejibHHicep (1982). 

nocKOJibKy Macca xboh KpoHbi cochm b TeneHne BereTaijHH cymecTBeHHO H3MeHH- 
Jiacb, pacneT hohhoto Atixamix npoBOAHJiH am AByx nepnoAOB: nepHOAa pocTa h <f)op- 
MHpoBaHHX xboh Texymero roAa xch3hh h nepHOAa, KorAa mojioam xboh 3axoHHHjia 
cboh pocT. B KanecTBe BpeMeHHOH rpaHHijbi MexcAy AByMx nepHOAaMH 6pajm 20 hiojih. 
Kax noxa3ajiH MHoroJieTHHe HaGjnoAeHHH, b HauiHX ycjioBHHx k 3TOMy epoxy xboh Texy- 
mero roAa 3axaHHHBajia cboh pocT. KpoMe Toro, nocjie 20 hiojih, xax npaBHJio, HaHHHa- 
jiocb MaccoBoe noxcejrreHHe CTapon xboh, ra30o6MeH C0 2 xoTopon npaxranecxH yxce He 
bjihhji Ha cyMMapHyio BejiHHHHy AtixaHHH xboh xpoHM. CjieAOBaTejibHO, GnoMacca xboh 
xpoHbi 3aBHcejia ot cooTHomeHHH npnpocTa hoboh h onaAa crapon xboh h hx exceroA- 
hoh H3MeHHHBOCTH. IlooTOMy npn pacneTe AtixaHHH xpoHbi cochm 3 a jnoGyio BereTa- 
AHio b nepBbiii nepnoA (ao 20 hiojih) Hcnojib30BajiH GnoMaccy pa3H0B03pacTH0H xboh, 
onpeAejieHHyio oceHbio npouuioro roAa, a bo BTopon nepnoA (nocjie 20 hiojih) — Mac¬ 
cy xboh, nojiyneHHyio oceHbio Texymero roAa. 

CTaracTHHecxaH oGpaGoTxa pe3yjibTaTOB npoBOAHJiacb c Hcnojib30BaHHeM Excel 
h Statistica v5.5. 


Pe3yjibTaTbi h oGcyxcAeHHe 

ftbyneHne yrjiexHCJiOTHoro ra30oGMeHa HHTaxTHOH xboh (MajixHHa h ap* 5 1970; 
IU,ep6aTiox h AP-, 1991; IJejibHHxep h AP-, 1993; Eojiohahhcxhh, KaHGnxHHeH, 2003) 
oGmhho npoBOAHJiH Ha oxBoeHHbix noGerax 6e3 BbineTa yrjiexHCJiOTHoro ra30oGMeHa 
noGeroB. OAHaxo HCCJieAOBaHHe ra3ooGMeHa C0 2 HHTaxTHOH xboh noGeroB cochm 
oGbixHOBeHHoii noxa3ajio, hto b oTAejibHbie <f>eHO(j)a3bi ee ce30HHoro pocTa h pa3BHTHH 
noGer Gmji cymecTBeHHbiM hctohhhxom C0 2 h yBejiHHHBaji HHTeHCHBHocTb tcmhobo- 
ro h HOHHoro AtixaHHH xboh. Tax, b onbiTe Ha pnc. 1 aojih TeMHOBoro AwxaHHx oGec- 
XBoeHHoro noGera ot ero bcjihhhhm y oxbochhoto noGera cocTaBJiHJia Gojiee nojiOBH- 
Hbi. npn 3tom neM cTapine Gmji noGer, TeM Gojibine GbiJia ero aojih b oGmeii bcjih- 
HHHe AtixaHHH oxBoeHHoro noGera. 

HccjieAOBaHHH noxa3ajin, hto AtixaHHe HeoxBoeHHbix noGeroB Gmjio HanGojiee cy- 
mecTBeHHMM b cpeAHeii h ocoGchho b BepxHen Hacra xpoHbi, nocxojibxy 3Aecb oxBoeH- 
HocTb noGeroB, pa3Mepbi hx paAHajibHbix npnpocTOB (3a6yra, 3a6yra, 2005), a Taxxce 
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Phc. 1. TeMHOBOH flbixaTejibHWH ra30o6MeH C0 2 oxBoeHHoro (/) h o6ecxBoeHHoro (2) AByjieTHero no6era 
CpeflHeH HaCTH KpOHbl COCHM 06 bIKH 0 BeHH 0 H. 

no och aScuHcc — BpeMH, h; no och op^HHaT — HHTeHCHBHOCTb ra30o6MeHa CO 2 , Mr/(AM 2 ■ h). Axb. + b — atixaHne xboh 
h no6era; Ab — flbixaHne no6era. Hncjia Ha pwcyHice noKa3biBaiOT OTHomeHHe cyMMapHoro 3 a cyTKH flbixaHHH xboh 
h no6era k flbixaHHio no6era. CneuH^HHecKaa JiHCTOBan noBepxHOCTb pa3HOBO3pacTH0H xboh cocraBJiaJia b BepxHen 
h cpe^HeH hbcth KpoHbi 0.98 h 1.15 AM 2 /r a . C M . cooTBeTCTBeHHO. 


cooTHomeHHe MaccM xboh h noGeroB cymecTBeHHO OTJiHnajiHCb ot hhmchch Hacra Kpo¬ 
Hbi cocHbi. IlpH aHanH3e a aHHbix no GnoMacce xboh h noGeroB KpoHbi, nojiyneHHbix 
b pa3Hbie roAW nepno^a HaGjiioAeHHH, OKa3ajiocb, hto, HanpHMep, Macca xboh h Macca 
CTeGjiH BepxymeHHoro noGera cochm Gmjih npHMepHO oAHHaKOBbi. Y noGeroB CKejieT- 
hmx BeTBen Macca xboh GbiJia Gojibme Maccbi noGeroB b BepxHen nacra KpoHbi b 2—3, 
cpeAHen — b 4—5, a b hhjkhch — b 6—8 pa3. Ilpn TaKOM cooTHomeHHH Maccbi xboh 
h noGeroB b bctbax b hhechch nacra KpoHbi AtixaHHe oxBoeHHbix noGeroB, KaK noKa3a- 
jih onbiTbi, 4>aKTHHecKH HBJiHJiocb AWxaHHeM xboh. C yBejiHneHHeM B03pacTa noGera 
ycHjiHBajica onaA xboh, hto nocTeneHHO CMemajio cooTHomeHHe Maccbi xboh h noGe- 
roB b CTopoHy nocjieAHHx, yBejiHHHBaa aojho AWxaHHH noGera b cyMMapHOM C0 2 -ra3o- 
oGMeHe oxBoeHHoro noGera. IIooTOMy, onpeAejuni AWxaHHe HHTaKTHOH xboh cochm, 
b cyMMapHOH BejiHHHHe AtixaTejibHoro ra3ooGMeHa C0 2 ynHTbiBajiH AwxaHHe noGeroB, 
npeacAe Bcero y BeTBen BepxHen nojioBHHbi KpoHbi b nepHOA, KorAa <f)opMHpoBajiocb 
HOBoe roAHHHoe kojibijo (cepeAHHa Maa—KOHeu; aBrycTa). 

MHoroHHCJieHHbie BapnaHTbi cyroHHbix xoaob TeMHOBoro AwxaHHH xboh, nojiy- 
neHHMe Ha npoTflaceHHH mrouieTHero nepHOAa, OKa3aJiocb bo3momchmm pacnpeAejiHTb 
Ha A»a rana KpHBbix (pnc. 2). riepBbiH ran Gmji OTMeneH b 4>eHOJiorHHecKHe 4>a3M HaGy- 
xaHHH noneK h pocTa noGeroB b AJMHy (Man—HioHb). HaHGojiee xapaKTepHbie cyron- 
HMe H3MeHeHHH HHTeHCHBHOCTH TeMHOBOrO AWXaHHH AByJieTHCH XBOH H3 BepXHCH HaC- 
TH KpOHM, OTHeceHHMe K nepBOMy THny, CBHACTeJIbCTBOBaJIH o 3aBHCHM0CTH 3T0T0 npo- 
ijecca ot TeMnepaTypbi B03Ayxa TOJibKO b nepByio nojiOBHHy cyTOK (pnc. 2). Bo BTopon 
nojiOBHHe cyTOK Ha <f)OHe oraocHTejibHO bmcokoh TeMnepaTypM HaGjnoAajiocb CHH»ce- 
HHe HHTeHCHBHOCTH TeMHOBOTO ABIXaHHH H HeCOOTBCTCTBHe H3MCHeHHH erO CKOpOCTH 
xoAy TeMnepaTypM B03Ayxa. IlooTOMy KootjxfmijHeHT KoppejwijHH MeacAy TeMHOBbiM 
AbixaHHeM h TeMnepaTypoH B03Ayxa b nepHOA aKTHBHoro pocTa noGeroB cochm oGmhho 
cooTBeTCTBOBaji cpeAHen CTeneHH conpflaceHHOCTH h cocraBjnui, KaK b onMTe Ha pnc. 2, 
TOJibKO 0.46 npH ypoBHe 3HaHHM0cra (p) 0.024. B toam HaGjiioAeHHH b 4>eHOJiorHHe- 
CKHe (J)a3M HaGyxaHHH noneK h pocTa noGeroB CKopocTb tcmhoboto AwxaHHfl AByjieTHeii 
xboh b ahh c bmcokoh TeMnepaTypoH B03Ayxa Aocrarajia MaKCHMajibHMX 3HaneHHH 
nop^Axa 1.8—2.9 Mr C0 2 /(r a c M • h). 

Bo MHOTOM CXOAHMe CyTOHHMe H3MeHeHHfl TeMHOBOTO ABIXaHHH xboh Gmjih nojiy- 
neHbi y cochm b noA30He cpeAHen Taiira, xot x MeacAy H3MeHeHH«MH TeMHOBoro abi- 
xaHHH h TeMnepaTypM B03Ayxa GbiJia OTMeneHa Gojiee TecHaa KoppejnnjHfl (3arapoBa, 
1999 : 75). E^ceAHeBHbie KpHBbie «bhahmoto ABixaHHH» xboh KpoHbi cochm TaKace Gmjih 
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Phc. 2. CyTOHHbm xo,n TeMnepaTypw, BJia^cHOCTH B03,ayxa h TeMHOBoro flbixaHHH xboh BTOporo rojia >kh3hh 
no6eroB BepxHefi nacTH KpoHbi cochm o6mkhobchhoh. 

Flo och aScuHcc — BpeMH, h; no och op^HHaT Ha (A) cJieBa — TeMnepaTypa, °C, a cnpaBa — OTHOCHTeJibHaa BJiaac- 
HOCTb B03ayxa (%); no och opannaT Ha (/>) — HHTeHCHBHOCTb TeMHOBoro abixaTejibHoro ra30o6MeHa C0 2 , Mr/(r a . c . iV1 . • h). 
1 — KpHBaa cyTOHHoro xoaa TeMHOBoro awxaHHH, xapaicrepHoro ana 4 )eH0 4 )a3bI pocTa noSeroB (14.06.76 r.); 2 — icpn- 
Baa cyTOHHoro xoaa TeMHOBoro abixamifl xboh, Ha6aioaaeMoro b 4>eHo4>a3y JieTHen BereTainw (23.08.76 r.); 3 1 , 3 2 — 
TeMnepaTypa B03ayxa; 4 l5 4 2 — BJiawHOCTb B03ayxa. HHaeKCbi, ncnoab3yeMbie aaa o6o3HaHeHHH kphbmx TeMnepaTypw 
h saajKHOCTH B03ayxa, cooTBeTCTBywT BbiaeaeHHbiM THnaM cyTOHHoro xoaa TeMHOBoro awxaHHH xboh. 3anHCb Yr npo- 
BoanaH Ha Tpex npeaBapHTeabHO OToSpaHHbix MoaeabHbix aepeBbax, HHTeHCHBHOCTb ra30o6MeHa C0 2 xboh KOTopwx 
aaBaaa cpeamoio apH^MeTHHecxyio c ee ouih6koh He 6oaee 10 %. 


TecHO CBjnaHbi c ahcbhoh TeMnepaTypoH B03Ayxa (Wang et al., 2002 : 5). Ilpn otom 
b oGenx paGoTax TecHaa CB«3b AMxaHHfl xboh c TeMnepaTypoH B03Ayxa 6buia nojiyneHa 
Ha oxBoeHHbix noGerax cochm 6e3 yneTa AMxaHHfl noGeroB. 

Btopoh ran xpHBoii cyTOHHoro xoAa tcmhoboto ^bixaHHH AByjieraeH cochm oTMe- 
HancH b (})eHO({)a3y pocTa xboh (BTopaa ee nojiOBHHa) h jieraeH BereTaiiHH (xoHeii aBry- 
CTa—ceHraGpb). ripn H3MeHeHHH TeMHOBoro AMxaHHfl AByjieraeH xboh no BTopoMy ra- 
ny b TeneHHe Bcex cyTOK He HaGjnoAajiocb conpflaceHHocra HHTeHCHBHOcra npoiiecca 
c TeMnepaTypoH B03Ayxa (pnc. 2). B (J)eHO<f)a3y JieraeH BereTaiiHH H3MeHeHHn hhtch- 
CHBHOCTH flblXaHHfl B TCHCHHe CyTOK no TOflaM HaGjIIOAeHHH GbIJIH MeHee 3HaHHTeJIbHbI- 
mh no cpaBHeHHio c Tfl xboh b (j>eHO(f)a3y HaGyxaHiw nonex h pocTa noGeroB, a Max- 
CHMyMbi H3MeHHJiHCb b HHTepBane 0.7—1.5 Mr C0 2 /(r a c M • h). 

BereTaiiHOHHbie H3MeHeHHa tcmhoboto ab ixaHHfl xboh, Tax ace xax h cyTOHHbie, hc- 
cjieAOBanH Ha <|)OHe 4>eHOJiorHHecxHx (j)a3 pocTa h pa3BHraa cochh. Ilpn otom toam Ha- 
GjiioAeHHH GbuiH pa3AejieHbi no ypoBHio AtixaTejibHoii axraBHocra xboh Ha ABe rpynnbi: 
nepBaa — 1976—1977 rr. h BTopaa — 1978 — 1980 rr. TnnHHHbie ajia xaacAoii H3 rpynn 
H3MeHeHH« TeMHOBoro AtixaHHH xboh b TeneHHe BereTaiiHH npeACTaBJieHbi Ha pnc. 3. 

CjieAyeT OTMeraTb, hto AMxaTejibHaa axraBHocTb xboh cochm b BereTaiiHOHHOH 
AHHaMHxe npoHBJiajiacb TorAa, xorAa TeMnepaTypa B03Ayxa ahcm yace HMejia HH3xne 
nojio^cHTejibHbie 3HaneHHa. B oahh toam AtixaHHe xboh perHCTpnpoBajiH b Hanajie, a 
b Apyrne — bo BTopoii nojiOBHHe anpena. CyiiiecTBeHHoe yBejiHHeHHe AtixaTejibHoro 
ra3ooGMeHa C0 2 xboh b otot nepnoA HaGjiioAajiocb, xax npaBHJio, b nojiyAeHHbie nacbi, 
xorAa npn TeMnepaType 17 — 22° nacoBaa HHTeHCHBHOCTb tcmhoboto AWxaHHa hhot- 
Aa cocTaBJiajia 0.5—0.7 Mr C0 2 /r a c M . 
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Phc. 3. Ce30HHwe H3MeHeHHH TeMHOBoro awxaHHJi ^ByjieTHeii xboh cochbi oObikhobchhoh b BereTaumo 

1977 r. (A) h 1978 r .(E). 

Flo och aScuHcc — Mecaubi BereTauHw; cJieBa no ocn opaHHaT — TeMnepaiypa B03ayxa, °C (7) n c'peaHecyTOHHaa 
HHTeHCHBHOCTb abixaHHH, Mr C0 2 /(r a . c . M . • h) (2); cnpaBa — 3anacbi aocTynHOH BJiarn b HanSoJiee KopHeoSnTaeMOM caoe 
noHBbi (0—50 cm), mm (ctojiShkh). OeHo4>a3bi pocTa n pa3BHTHH cochh: a — HaSyxaHne noncK, 6 — pocT noSeroB, 

e — poor xboh, 2 — JieTHHH BereTaiiHa. 


Bo Bee roAfci HaGjuoAeHHH AbixaTejibHbiH ra3oo6MeH C0 2 xboh b tcmhotc CTaHO- 
bhjica 3HaHHTejibHbiM b <f)eHO<f)a3y HaGyxaHHH nonex (pnc. 3). B nepnoA pocTa noGeroB 
(HIOHb) CKOpOCTb AWXaHHH XBOH oGbIHHO flOCTHraJia CBOHX MaKCHMaJIbHbIX BeJIHHHH 
3a BereTaijHK). B <f)eHO<f)a3y pocTa noGeroB cxopocTb AtixaHHJi xboh npaxTHHecxn 
Bcer^a b 2 h Gojiee pa3a npeBbimajia ero BejiHHHHy b <f)eHO<f)a3y jicthch BereTaijHH 
npn cpaBHeHHH H3MeHeHHH b Te cyTKH, Kor^a pa3HHija cpeAHecyroHHbix TeMne- 
paTyp B03Ayxa cocraBJWJia 2—3°. 

OnpeAejieHHbiH HaMH ce30HHbiH MaxcHMyM TeMHOBoro Rhixamiz AByjieTHeii xboh 
cochm oGbiKHOBeHHOH, KOTopbiii oTMenajin b <f)eHO<f)a3y pocTa noGeroB, corjiacyeTca 
c aaHHbiMH jiHTepaTypbi. Tax, J. Vose h M. Ryan (2002) cooGiahjih o ce30HH0M Maxcn- 
MyMe TeMHOBoro AbixaHHfl AByneTHeH xboh Pinus strobes b Mae, xoTopbiH, hcxoaa H3 
xoHTexcTa CTaTbH, Tax^ce hmcji mccto b nepnoA pocTa noGeroB. OAHaxo, xax noxa3ajiH 
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K.-Y. Wang et al. (2002), MaxcHMajibHoe oxeAHeBHoe AbixaHHe («bhahmoc AwxaHHe») 
XBOH XpOHbl 20-JieTHHX AepeBbeB COCHbl oGblXHOBCHHOH, HanpOTHB, HaGjIIOAaJIH B ne- 
pHOA c cepeAHHbi hk)h a ao cepeAHHbi aBrycTa. He HCXjnoueHO, hto otot CABHr Maxcn- 
MyMa AkixaHKH xboh Ha HioHb—aBrycT Mor 6biTb oGycjioBJieH paAHanbHbiM poctom no- 
6erOB H CBH3aHHbIM C HHM HX A^IXaHHCM, KOTOpOe, 6yAyHH KOMnOHeHTOM CyMMapHOrO 
AbixaHHH oxBoeHHbix noGeroB, no-BHAHMOMy, yBejiHHHBajio AtixaHHe HHTaxTHOH xboh. 
IlpH 3tom aji cocHbi paHee TecHaa CB*i3b AWxaHHii h paAHajibHoro npHpocTa oxBoeHHbix 
noOeroB 6biJia noxa3aHa hbmh (3a6yra, 3a6yra, 2005). 

Yace bo BTopoii nojiOBHHe hiojih cxopocTb TeMHOBoro AMxaHHJi xboh nocreneHHO 
cHH^cajiacb BnjioTb ao xohiia nepnoAa BereTaijHH. IlpeKpaiAeHHe AtixarejibHOH axraB- 
hocth xboh OTMenajiocb, xax npaBHJio, b xoHije oxTflGpji, a b OTAejibHbie toabi — b nep- 
boh AexaAe HOflGpa. 

E^ceroAHbie pa3JiHHH« b ypoBHe AtixaTejibHOH aKTHBHOCTH xboh bo MHoroM oGbJic- 
H^Jincb chjioh 3anpoca (sink) Ha accHMHjnrrbi pacrymHMH noGeraMH xpoHbi. HanpHMep, 
cpeAHHH AJiHHa ijeHTpajibHoro noGera, xa k h cyMMapHaa BejiHHHHa TeMHOBoro AtixaHHH 
AByjieTHeH xboh 3 a axTHBHyio BereTaijHio (hiohb —aBrycT) (pnc. 3), b 1978—1980 rr. 
cocraBjuuia TOJibxo 2/3 ot cooTBeTCTByiomHx BejiHHHH, nojiyHeHHbix 3a npeAinecTByio- 
mne ab a roAa (1976—1977). 3to corjiacyeTca c abhhmmh jiHTepaTypbi o CTHMyjiHpyio- 
meM bjihahhh noTpeGHTejieH accHMHjnrroB Ha TeMHOBoe AbixaHHe hx accHMHJinpyio- 
iahx opraHOB (Brooks et al., 1991; Wibbe et al., 1993; Falge et al., 1996; Zagirova, 2003) 
h noxa3biBaeT, hto pocroBaa axTHBHOCTb mojioamx noGeroB cochm onpeAejuuia ypoBeHb 
AbixaHHH xboh cocHbi. Ilo AaHHbiM JiHTepaTypbi (Oleksyn et al., 2000), y cochm oGmxho- 
BeHHOH, pacTymen b 3anaAHOH nojibme, hmchho b xoHije JieTa—Hauajie oceHH oTMeuaji- 
ca nnx xoHAeHTpaAHH pacTBopHMbix yrjieBOAOB b oaho- h AByjieraeH XBoe, hto, no-BH- 
AHMOMy, CBHAeTejibCTBOBajio o (|)opMHpoBaHHH «3anaca», b tom HHCJie h noA GyAyiAHH 
npnpocT noGeroB. 

Ilo abhhmm JiHTepaTypbi (HoBHijxafl, 1971; CyAauxoBa h AP-, 1990; Oleksyn et al., 
2000), b npomjioroAHeH XBoe, xax h XBoe Apyrnx B03pacTHbix rpynn, OTXjiaAbiBajiHCb 
b 3anac bcchmh juttm. Ohh o6pa30BbiBajiHCb H3 occhhhx npoAyKTOB <|)0T0CHHTe3a, h b 
hoboh XBoe Ha hx AOJiio npHxoAHJiocb ao 30—40 % (Lippu, 1998). Bo3mo)xho, c Haua- 
jiom pocTa noGera 3anacHbie accHMHjuiTbi BOBjiexajiHCb b MeTa6ojiH3M, CBjnaHHbiH c no- 
CTpoeHHeM hoboto noGera, hto h npHBOAHJio x yBejiHueHHio cxopocra AtixaHiw npo- 
uuioroAHeH XBOH. 

YCTaHOBJieHHbie 3aXOHOMepHOCTH CyTOHHbIX H BereTaiJHOHHbIX H3MCHeHHH TeMHO¬ 
Boro AtixaHHH AByjieraeH xboh oxa3ajincb cnpaBeAJiHBbiMH h b oTHomeHHH xboh crap- 
iiihx B03pacTHbix rpynn. Ilpn otom c yBejinneHneM B03pacTa HHTeHCHBHOCTb tcmhobo- 
ro Atixamw xboh cochbi yMeHbinajiacb b 1.3 — 2.6 pa3a, hto cooTBeTCTBOBajio B03- 
pacTHOH AHHaMHxe ee (^oTocHHTerauecxoH axraBHOcra (3a6yra, 3a6yra, 1991) h, xax 
CBHAeTejibCTByioT AaHHbie JiHTepaTypbi, Gmjio oGycjiOBjieHO B03pacTHbiMH H3MeHe- 
HHJIMH CTpOeHHJI XJieTOX Me30(f)HJIJia (3aTHpOBa, 1999), XOHAeHTpaAHH a30Ta B JIHCTbflX 
(Ryan et al., 1996). H3MeHeHHe TeMHOBoro AwxaHiw xboh c B03pacTOM hmcjio h cboio 
cnenH(})Hxy, xoTopaa GbiJia oGycjiOBjieHa MecronojioaceHHeM b xpoHe h aAanTauneH 
MeTa6ojiH3Ma accHMHJinpyiomHx opraHOB x xojiHHecTBy CBeTa uepe3 yMeHbineHHe am- 
xaTejibHbix noTepb no Mepe chh^kchhji ocBemeHHOCTH (Lusk, Reich, 2000). OHa onpeAe- 
juuiacb yBejiHueHHeM b CTapbix jiHCTbax xoHijeHTpaAHH (JieHOJibHbix cocahhchkh (Olek¬ 
syn et al., 1997) h, xax cjieACTBHe — aojih 3aTpaT Ha hx chhtc3 b paMxax nepepacnpeAe- 
JieHHH oGiahx CHH^caioiAHxcH AwxaTejibHbix noTepb, hto b xohchhom HTore yAopo)xaeT 
cymecTBOBaHHe AOJiroacHBymnx jiHCTbeB (Eamus et al., 1999). 

YrjiexHCJioTHbiH ra3ooGMeH xboh Texymero roAa )xh3hh Ha nepBOM 3Tane pocTa 
Gbui OTpnijaTejibHbiM. MaxcHMyM TeMHOBoro AtixaHHji OTMeuajica Ha HauajibHOM 3Tane 
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TABJ1HUA 1 

MHTeHCHBHOCTb HOHHOTO flblXaHHfl AByjieTHeH XBOH COCHbl 06 bIKH 0 BeHH 0 H 


Hohhoh nepnoA 

27 anpejifl 

19 HIOHH 

12 HlOJlfl 

31 OKTfl6pH 

1 HoflSpa 

/, °C 

HA 

u °c 

HA 

t , °C 

HA 

t, °c 

HA 

t, °C 

HA 

Ot 3axaTa ao nojiyHOHH 
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1.2 

20 

0.9 

6 

0.2 

-1 

0.1 




19 

1.1 

20 

0.9 

4 

0.2 

-1 

0.1 




17 

1.0 

17 

0.8 

4 

0.2 










3 

0.1 










2 

0.1 



Ilocjie nojiyHOHH no pac- 

10 

0.4 

8 

0.5 

10 

0.4 

1 

0.1 

-1 

0.1 

CBeTa 

6 

0.3 

8 

0.4 

8 

0.4 

3 

0.1 

0 

0.1 


2 

0.2 

9 

0.5 

8 

0.3 

4 

0.2 

0 

0.1 




8 

0.5 

8 

0.3 

5 

0.2 

-1 

0.1 


IlpHMeHaHHe. npencTaBjieHbi naHHbie, nojiyneHHbie b BereTauHio 1976 r. HA — HOHHoe AbixaHHe; t , °C — 
TeMnepaiypa B03jiyxa. MHTeHCHBHocTb HOHHoro AbixaHHH naHa b Mr C0 2 /r a c M • h. OumSKa cpeAHero apH(J)MeTH- 
necKoro npn MHHHMajibHoft SHOJioraHecKOH noBTopHocTH (n = 3) He npeBbimajia 10 %. 


pocTa xboh h cocTaBjiflji 3—4 Mr C 0 2 /(r a c M • h). Ilo BpeMeHH MaxcHMyM HaGjnoAaji- 
cji cnycTH npHMepHO a Be He/jejiH ot Hanajia <f)eHO<t)a3bi pocTa xboh. Ilpn otom, no-BH- 
AHMOMy, Kax GbiJio noKa 3 aHO jum Pinus radiata D. Don. (Griffin et al., 2004 ), Abixa- 
TejibHaa aKTHBHOCTb pacTymen xboh nocTeneHHO yBejiHHHBajiacb baojib ajihhm <f)opMH- 
pyiomencH xbohhkh BCJieA 3a yBejiHHeHHeM HHCJia mhtoxohaphh, ocTaBaacb HanGojiee 
BbICOKOH B ee OCHOBaHHH. ,H,OCTHrHyB npHMepHO 40 % CBOeH KOHeHHOH A™HbI, XBOH 
Texymero roAa hch3hh HaHHHajia paGoTaTb c nojioacHTejibHbiM GajiaHCOM C 0 2 b Tene- 
HHe ahh ( 3 a 6 yra, 3 a 6 yra, 1991 ). Cxoahmh GajiaHC Taxace noATBepacAaioT AaHHbie, nojiy- 
HeHHbie Ha cocHe oGbixHOBeHHOH H3 Apyrnx MecTooGHTaHHH (U|ejibHHKep h AP-, 1993 ; 
3 arnpoBa, 1999 ). 

Pl3MeHeHHH HOHHoro flbixaHHH b pa3Hbie ahh HanGojiee 3HanHMbix 4>eHo4)a3 Bere- 
TaixHOHHoro nepnoAa npeACTaBjieHbi AaHHbiMH Ta6ji. 1 . Kax bhahm, b nepnoA axraB- 
hoh BereTaijHH (nioHb—aBrycT), xor^a b Hanajie hohh TeMnepaTypa B03Ayxa ocraBa- 
Jiacb enje AOCTaTOHHo bbicokoh b TeneHHe Hecxojibxnx nacoB, HHTeHCHBHOCTb hohhoto 
AbixaHHH xboh GbiJia b 2 . 0 — 3.0 pa3a Bbirne, neM b npeApaccBerabie nacbi. Hohhoc ah- 
xaHHe 1 : —5-JieTHeH xboh xpoHbi cochh H3MeHHJiocb b TeneHHe BereTaijHH b oGjiacra 
OTHocHTejibHO hh3khx HHTeHCHBHocTeH, oGycjiOBJieHHbix b HauiHx ycjiOBHHx, xax npa- 
BHJIO, HH3XHMH HOHHbIMH TCMnepaTypaMH. Me)XAy epeAHHMH BeJIHHHHaMH H,H pa3HO- 
B03paCTHOH XBOH C yHCTOM OUIhGxH MCTOAHXH H3MepeHHH B GoJIbUIHHCTBe cjiynaeB He 
GbiJio nonyHeHO AOCTOBepHbix pa3JiHHHH. 3to no3BOJiHJio b nocjieAyiomeH on;eHxe aw- 
xaTejibHbix 3aTpaT xboh xpoHbi Hcnojib30BaTb AaHHbie no Hfl AByjieTHeH xboh. 

B uejioM ypoBeHb hhtchchbhocth AwxaHHH xboh b HOHHbie nacbi 6biJi HeBbicoxHM 
no cpaBHeHHio c ee TeMHOBbiM AWxaHHeM b AHeBHbie nacbi, hto, cxopee Bcero, GbiJio 
oGycjioBJieHo achctbhcm cymecTBeHHo CHHacaiomeHCH b hohhoc BpeMH cyrox b TeneHHe 
Gojibmen nacra BereTaijHOHHoro nepnoAa b ycjiOBHHX pe3xo xoHTHHeHTajibHoro xjiHMa- 
Ta jiecocTenHoro IIpeAGaHxajibH TeMnepaTypbi B03Ayxa. B 4 >eHo 4 )a 3 y pocTa noGeroB h 
nepnoA MaxcHMajibHO bmcoxoh poctoboh axTHBHOCTH noGeroB aojih HOHHoro AwxaHHH 
AByjieTHeH xboh cocTaBjnuia He Gojiee 15 % ot ee TeMHOBoro AtixaHHH, 3aperHCTpnpo- 
BaHHoro b AHeBHbie nacbi. 

/fbixaHHe pacTeHHH 3aBHCHT ot TeMnepaTypbi B03Ayxa, a TeMneparypHaa xpHBan h 
T eMnepaTypHbiH xo3<f)<f)Hij;HeHT (0 IO ) hbjihiotch ochobhhmh xpHTepHHMH ero otbcthoh 
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peaiojHH Ha H 3 MeHHHB 0 CTb TeMnepaTypbi (CeMuxaTOBa, 1974). Tax, b <f)eHO(j)a3y pocTa 
no 6 eroB b toam c oraocHTejibHO oirraMajibHbiM yBjiaacHeHHeM noHBbi TeMnepaTypHbm 
K 03 (J)(J)Hii;HeHT TeMHOBoro AwxaHHH AByjieraeH xboh b Anana30He TeMnepaTyp ot 0—5 
AO 20° 6 bui Gojibiue 3, a Q l0 xboh CTapuiHX B03pacTHbix rpynn He npeBbiman 2. Bejm- 
HHHa Q ]0 b Anana30He 20—30° CHHxcajiacb. 3th pe3yjibTaTbi, nojiyneHHbie Ha ochobc 
AaHHbix o ahcbhoh H 3 MeHHHBOCTH TeMnepaTypbi h AbixarejibHoro ra 3 oo 6 MeHa C0 2 , 
corjiacyioTca c pe 3 yjibTaTaMH Apyrnx aBTopoB (Schulze et al., 1967; Ryan et al., 1996; 
3arnpoBa, 1999; Vose, Ryan, 2002). 

Han 6 ojiee HH 3 KHe nacoBbie h cpeAHecyroHHbie khtchchehocth TeMHOBoro AtixaHmi 
AByneTHeH xboh OTMenajmcb b BereTaijHOHHbm nepnoA c ocTpbiM AecjmijHTOM Aocryn- 
hoh noHBeHHOH BJiarH (1979). Ecjih b (J>eHO(J)a3y pocTa noGeroB BereTaijHH c Gojiee hjih 
MeHee onraMajibHbiMH ycjiOBHHMH noHBeHHoro yBJia^cHeHra TeMnepaTypHbm ko3<|)(])h- 
uneHT TJX AByJieTHeii xboh b Anana30He TeMnepaTyp 10—20° cocTaBjnui 3.0—3.5, to 
npn ocTpoM Ae(|)HUHTe AOCTynHOH noqBeHHOH Bjiarn BejmuHHa Q ]0 CHHacajiacb ao 1.0. 
3to cooTBeTCTByeT abhhmm JiHTepaTypbi o 3HanHTejibHOM bjihjihhh 3anacoB AOCTynHOH 
noHBeHHoii BJiarH Ha AtixaHHe JiHCTbeB, hto noATBepacAajio chidkchhc BejiHHHHbi Q ]0 
TeMHOBoro AtixaHHfl JiHCTbeB c 2.1 ao 1.5 b Gojiee 3acymjiHBbix ycjiOBiwx (Turnbull 
et al., 2001). 

CjieAyeT oTMeraTb, hto, no mhchhio HeKOTopwx HccjieAOBaTejien (Tansley, 2001), 
ce30HHbie BapnaijHH khtchchehocth abixbhhh h TeMnepaTypbi, a Taioice nojiynaeMbie Ha 
hx ocHOBe BejiHHHHbi Q ]0 h TeMnepaTypHbie KpHBbie co3AaioT HeKoppeKraoe npeACTaB- 
jieHne 06 oTBeraoH peaKAHH AtixaHHH. TjiaBHyio npHnimy ototo CBfl3biBaioT c bjiha- 
HneM Ha AtixaHHe <f)eHOJiorHqecKoro coctoahha pacTeHHH. HtoGm OTAejiHTb BJimnme 
Ha AtixaHHe ce30HHoro pocTa h pa3BHTHfl o 6 i>eKTa ot achctbhh Ha Hero TeMnepaTypbi, 
ero CKopocTb H 3 MepjnoT jih6o npn pe^epeHTHOH TeMnepaType (Wang et al., 2002; Gao 
et al., 2003) b cneijHajibHOH KaMepe, jih6o Hcnojib3yioT pe3yjibTaTbi OAHOBpeMeHHOH pe- 
rncTpauHH ahcbhoh h3mchhhbocth hhtchchbhocth ab ixaHHH h TeMnepaTypbi B03Ayxa 
(Vose, Ryan, 2002). BTopon noAXOA h onpeAejieHHe Ha ero ochobc 3 aBHCHMOCTH Awxa- 
hha ot TeMnepaTypbi omipaeTCfl Ha AaHHbie MOHHTopHHroBbix HaGjnoAeHHH, o6fl3aTejib- 
ho yuHTbiBaioiAHe, KaK h b HameM cjiynae, (t)eHOJiorHqecKoe coctoahhc HccjieAyeMoro 
o 6 i>eKTa. 

Ha pnc. 4, A npeACTaBjieHbi TeMnepaTypHbie KpHBbie tcmhoboto AkixaHHfl AByjieT- 
Hen xboh cocHbi. Ohh onncbiBajiHCb 3 KcnoHeHUHajibHOH 4>yHKii;HeH. IlpH otom ypo- 
BeHb TeMHOBoro ABixaHHa xboh 6 biJi TeM Bbime, neM Gojibine Gmjih pa3Mepbi ijeHTpajib- 
Horo noGera h yAejibHaa 4 > 0 T 0 CHHTeTHqecKaa npoAyKTHBHOCTb (YOII) AByjieraeH xboh 
b 4 >eHO(J)a 3 y jieTHen BereTaijHH npouuioro roAa. PacneT YOII 6 bm CAejiaH paHee (3a- 
Gyra, 2006). 

TeMnepaTypHaa KpHBaa hohhoto AtixaHmi xboh 2-ro roAa )kh3hh BepxHen qac- 
th KpoHbi cochm (pnc. 4, E ), KaK h ee TeMHOBoro AtixaHHH (pnc. 4, A), TaioKe HOCHJia 
3KcnoHeHUHajibHbiH xapaKTep. B otjihhhc ot tcmhoboto AtixaHiw He GbiJio ycraHOB- 
jieHo cooTBeTCTBHa MeacAy CKopocTbio hohhoto ABixaHHa AByjieTHeH xboh h pa3Mepa- 
mh ueHTpajibHoro noGera hjih ee yAejibHOH <|)OTocHHTeTHqecKOH npoAyKTHBHOCTbio b 
4>eHO(J)a3y jieraeH BereTaijHH npeAbiAymero BereTaijHOHHoro nepHOAa. Bo3mo)kho, oto 
GbiJio oGycjioBJieHO TeM, hto b HOHHbie nacbi Ha npoTflaceHim Gojibinen qacra Bere- 
Tau;HOHHoro nepHOAa cochm oGbiKHOBeHHoii, pacrymeH b ycjiOBirax jiecocTenHoro 
IIpeAGaHKajibH, npeoGjiaAaiOT HH3KHe nojioacHTejibHbie TeMnepaTypbi, KOTopbiM coot- 
BeTCTBOBaJI OTHOCHTeJIbHO HH3KHH ypOBCHb HOHHOTO AMXaHHfl XBOH. K TOMy HCe, KaK 

nojiaraioT (Cannell, Thomley, 2000), b TeneHHe hohh (|)OTOCHHTeTHqecKHe Gcjikh accH- 
MHjinpyioiAHx opraHOB GbiJiH He aKTHBHbi, hto CHH^caeT AbixaTejibHbie 3aTpaTbi Ha hx 
noAAep^caHHe, a b HTore h BejiHHHHy hohhoto AtixaHHfl. Ilo-BHAHMOMy, nooTOMy hoh- 
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Phc. 4. 3KOJiorHHecKaa TCMnepaTypHaa 3aBHCHM0CTt TeMHOBoro {A) h HOHHoro (E) flbixaHH* AByjieTHeH 

XBOH COCHbl 06 bIKH 0 BeHH 0 H. 

no och a6citficc aaHa TeMnepaTypa B03ayxa, °C; no ocn opAHHaT — cxopocTb ra3O06MeHa CO 2 , Mr/(r a . c . M . • h). 1,2 — 
TeMnepaTypHaa 3aBHCHMOCTb TeMHOBoro AbixaHH* b BereTauHH c bmcokoh (I, 1977 r.) n hh3koh (2 , 1978 r.) poctoboh 
aKTHBHocTbio no6eroB; 3 — TeMnepaiypHaa 3aBHCHMOCTb HOHHoro AbixaHHa AByjieTHeH xboh. B npaMoyroJibHHice Ha A: 
lno6. — flJiHHa nempajibHoro no6era; YOn — yaeabHaa (J)OTOCHHTeTHHecKaa npouyicniBHOCTb AByneTHefi xboh KpoHbi 
3a <|>eHo4>a3y jieTHeii BereTauHH npeabiaymero roaa, Mr C0 2 /r a . c . M .. BejiHHHHa YOn HaiiAeHa cyMMHpoBaHHeM njiomaneii 
TpaneuHH, onpeaejieHHbix win Kaxcuoro H3 nepnoAOB perHCTpaiiHH yrJieKHCJioTHoro ra3oo6MeHa xboh 4>eHo4>a3bi jict- 
Hen BereTauHH cochm. Bapbi noKa3biBaioT ouiH6icy cpe^Hero apH(j>MeTHHecKoro b aojihx ot cpeAHeii BejiHHHHbi aah n = 3 
(n — 6HOJiorHHecicax noBTOpHOCTb H3MepeHHa). Kaxcaaa TOHica kphboh paccnHTaHa no BbiSopxe H3 30 — 50 3HaneHHH 
CKopocm AbixaHHa xboh npH cooTBeTCTByiomeH TeMnepaType. 


HOMy Ab IXaHHK) XBOH KaK OAHOMy H3 KOMnOHeHTOB paCXOAHOH CTaTbH C-6aJiaHCa B Ae- 
jiom npHHaAJieacajia He ctojib 3HaHHTejibHaa pojib, nocKOJibicy ero aojw ot <f)0T0CHHTe- 
THHeCKOH npOAyKTHBHOCTH TOJIbKO y OAHOJieTHCH XBOH COCTaBJMJia OKOJIO 15 

(pnc. 5, A), a y AByjieTHeH — hcmhoto 6 ojiee 5 % (pnc. 5, E). 

KpoMe TeMnepaTypbi ajm tcmhoboto AtixaHHH AByjieTHeH xboh, KaK noKa3aji craH- 
AapTH30BaHHbiH K03(J)(J)HAHeHT MHOflcecTBeHHOH perpeccHH (p,), hmcji 3HaneHHe 3anac 
AOCTynHOH noHBeHHOH BJiara (p 1977 = 0.431 npn p = 0.01; p I978 = 0.925 npn p = 0.00), 
a hx coBMecraoe c TeMneparypoH h BJia^cHOCTbio B03Ayxa achctbhc onpeAejuuio b oahh 
roAbi (1976—1977) okojio 25 % (R = 0.49), a b Apyrne (1978 — 1980) — nonra 90 % 
(R = 0.94) BapnaGejibHOCTH T,H AByjieTHeH xboh. 

PlHTeHCHBHOCTH TeMHOBoro H HOHHoro AbIXaHHH XBOH COCHbl oGbIKHOBeHHOH cono- 

CTaBHJiH c AaHHbiMH jiHTepaTypbi (Ryan et al., 1996; Oleksyn et al., 1997; Vose, Ryan, 
2002; Will et al., 2001). OKa 3 ajiocb, hto no cpaBHeHHio c ApyrHMH BHAaMH coceH (Pi- 
nus taeda, P. elliottii, P. heldreichi, P. radiata) MaKCHManbHaa HHTeHCHBHOCTb TeM- 
hoboto h hohhoto AtixaHHH, nojiyHeHHaa hbmh, 6 biJia b 1.5 — 2.0 pa 3 a Bbirne. Maxcn- 

MaJIbHbie pa3JIHHHfl HHTeHCHBHOCTH HOHHOTO AbIXaHHH XBOH COCHbl oGbIKHOBeHHOH AO- 
CTHranH 6 ojiee hqm 2.5 pa 3 (Hodges, Scott, 1968). Eojiee bmcokhh ypoBeHb TeMHOBoro 

H HOHHOTO AbIXaHHH XBOH COCHbl oGblKHOBCHHOH B yCJIOBHflX HaGjHOACHHH, nO-BHAH- 
MOMy, Mo^ceT 6 biTb o 6 i>HCHeH cjieAyiomHM o6pa30M. H3bcctho (npoKyuiKHH, 1982), 
hto »CH3HeAeHTejibHOCTb cocHbi Ha noHBax, noABepaceHHbix 3HaHHTejibHOMy npoMep- 
3aHHK> (xojioahhx noHBax), OTjiHHajiacb yBejiHneHHeM b XBoe o 6 mero coAep^caHHH 
a30Ta. nocKOJibKy paiioH HaGjnoAeHHH xapaKTepH3yeT Majioe kojihhcctbo ocaAKOB b 
3HMHe-BeceHHHH nepnoA (30 — 40 mm), BbicoTa chokhoto noKpoBa b jiecy He npeBbi- 
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Phc. 5. EanaHC yrjiepozja xboh Teicymero rozia hch3hh (A) h nponuioro^Heii xboh (E) no6eroB BepxHero 
ypOBHX KpOHbl (nXTaX MyTOBKa) COCHbl o6bIKHOBeHHOH (1978). 

no och aScuwcc — fleicaflbi MewiueB BereTauHOHHoro nepHona; no och opnHHaT — KOMnoHeHTU yraeponHoro 6anaHca 
b Mr C / r C 3a aexaay. HepHbie ctoji6hkh — 4>otoch htcthhcc Kaa nponyKTHBHOCTb; CBeTJibie — npnpocT 6HOMaccu xboh; 
nepHaa jihhhh — HOHHoe abixaHHe xboh; CBemaa jihhhb — 6ajiaHC C. 

rnajia 40 cm, hto 6bmo oahoh H3 npHHHH rnyOoKoro npoMep3aHH« noHBbi. ripaMbie Ha- 
GniOACHHa 3a TeMnepaTypHbiM pokhmom noHBbi noKa3ajiH, hto OTpnijaTejibHaa TeM- 
nepaTypa perHCTpnpoBajiacb no BceMy HccneAyeMOMy noHBeHHOMy npo<J>Hjno ao my - 
6hhbi 3 m h 6ojiee, hto motjio o6ycjiOBjiHBaTb yBejinneHMe o6mero coAepacaHH* a30Ta 
b xBoe AepeBteB cochbi, npoH3pacTaiomHX Ha 3thx noHBax. KpoMe toto, HccneAyeMoe 
HaMH cocHOBoe Haca)KfleHHe npeACTaBJweT co6oh B03o6HOBjieHHe Ha 6mbuihx cejib- 
CKoxo3«HCTBeHHbix yroAbflx, me KOJiHHecTBo a30Ta npHMepHo b 2 — 3 pa3a npeBbima- 
jio ero coAepacaHHe b o6bihhmx cepbix jiecHbix noHBax. Bo3MO)kho, 3th oco6chhocth 
ycjiOBHH npoH3pacTaHM cochbi jie^cajiH b ochobc ee bmcokoto TeMHOBoro h hohhoto 
AbixaHHH, nocKOJibKy MeacAy coAepacaHHeM a30Ta h AwxaHHeM opraHOB b p*me pa- 
6ot 6bma noKa3aHa npaKTHHecKH npHMOJiHHeHHaa cbh3b (Ryan et al., 1996; Vose, Ryan, 
2002 ). 

flbixaHHe xboh KpoHbi onpeAejiajiH, onnpaacb Ha pe3yjibTaTbi H3yneHM hohhoto 
AbixaHHH. HoHHoe AbixaHHe xboh KpoHbi cochbi paccHHTbiBajiH no <J>opMyjie 

Rxn. 10 ' {Jnb * Wlb Jna * Ma) 5 

r^e R xb — HoHHoe AwxaHHe xboh KpoHbi 3a BereTaunio, kt C0 2 ; J nh — yAejibHoe hoh- 
Hoe BbiAejieHHe 3a nepnoA Ao 20 hkwih, r C0 2 /r a c M ; m b — Macca xboh ao 20 hiojw, r; 
J na — yAejibHoe HOHHoe BbiAejieHHe 3a nepnoA nocjie 20 hiojih, r C0 2 /r a c M ; m a — Mac¬ 
ca xboh nocjie 20 hiojih, r. 

Run oneHKH bbiacjichha C0 2 b hohhom AbixaHHH xboh KpoHbi Hcnojib30BajiH ero 
HHTeHCHBHOCTH, KOTOpbie HaXOAHJIH no TeMnepaTypHOH 3BBHCHMOCTH (pnc. 4, 2> ), AaH- 
Hbie o cpeAHen 3a hohhmc nacw TeMnepaType B03Ayxa h npoAOJOKHTejibHocra hohho- 
ro nepnoAa b OTAenbHbie Mecaubi BereTaijHH (acTpoHOMHHecKaa npoAOJDKHTejibHOCTb 
hohh Ha reorpa<|)HHecKOH uinpoTe MecTa npoBeACHH# HccjieAOBaHHH). 
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TABJIMUA 2 

Macca xboh KpoHbi cochm oOmkhobchhoh 


AwaMeTp CTBOJia 
Ha BbicoTe 

1.3 M, CM 

Macca xboh 2-ro rojia 5KH3HH, r 

06mafl Macca xboh KpoHbi, r 

ao 20.07 

nocjie 20.07 

no 20.07 

nocjie 20.07 

18 

2952 

3104 

13276 

12737 

19 

972 

2120 

10343 

10429 

20 

3311 

2785 

12467 

13834 

21 

3273 

3063 

15293 

14815 

22 

2812 

3615 

14416 

14169 

23 

3788 

2538 

15419 

14169 

24 

3019 

4333 

14658 

14036 

CpeflHHfl 

2875 ± 339 

3080 ± 274 

13696 ± 688 

13456 ± 557 


IlpHMeHaHHe. K20 hiojih b ycjioBHHX panoHa HaOjiioaeHHft 3aKaHHHBaeTCH <})op- 
MHpOBaHHe MOJIOflOH XBOH. AHaMeTp CTBOJia Ha BblCOTe 1.3 M, BbipaXCeHHblH UeJIbIM HHC- 
jiom, 3^ecb h b Ta6ji. 3 cooTBeTCTByeT cjieayioiUHM rojiaM HaOjiKxaeHHH: 1976 r. (18 cm), 
1981 r. (19 cm), 1985 r. (20 cm), 1988 r. (21 cm), 1993 r. (22 cm), 1998 r. (23 cm), 2003 r. 
(24 cm). 


CyMMapHoe BbiAeJieHHe C0 2 Rbixamiz 3a Mecflij ( J ) paccnHTbiBajiH yMHoaceHHeM 
CKopocTH ra30o6MeHa npn AaHHOH TeMnepaType (icpHBafl 3, pnc. 4, E) Ha hhcjio na- 
cob, b TeneHHe KOTopbix 3Ta TeMnepaTypa HMejia MecTo. IlocKOJibKy hhtchchb- 
HOCTb HOHHOrO /JbIXaHHH pa3H0B03paCTH0H XBOH B BepXHCH, CpeAHCH H HHECHeH HaC- 
thx KpoHbi H3MeH«Jiacb b Anana30He Majibix bcjihhhh, r^e AOCTOBepHbix pa3JiH4HH mok- 
Ay cpeAHHMH He 6mjio HaiiAeHO, o6mee BbiAeJieHHe yrjieKHCJioTbi b hohhom AtixaHHH 
accHMHJiHpyiomHx opraHOB paccwrbiBajiH no cyMMe hohhbix 3mhcchh C0 2 ABy- 
jieraeH xboh 3 a OTAejibHbie Mecaijbi (J n ) HanHHaa c anpejw no 0 KTfl 6 pb h oGmen Mac- 
ce xboh b KpoHe (Ta6ji. 2). Bbi6op xboh abhhoh B03pacraoH rpynnbi 6biJi oGycjiOBJieH 
eme h tcm, hto ee OTJiHnajia HeManaa aojih (18—31 %) b oGmen Macce xboh b Kpo¬ 
He (Ta6ji. 2), a TaiOKe BbicoKaa npoH3BOAHTejibHOCTb h nojioacHTejibHbiH 6ajiaHC ra3o- 
o6MeHa b TeneHHe npaKranecKH Been BereTaijHH (pnc. 5). Ilpn otom b pacneTax hoh- 
Horo BbiAejieHHH C0 2 xBoen KpoHbi ao 20 hiojia Hcnojib30BanH oGmyio Maccy xboh, 
KOTopaa 6buia 3a<f)HKCHpoBaHa b KOHue npouuioro BereTaijHOHHoro nepnoAa ( m b ). 
Ilocjie ,20 HKDJia b pacneTax AtixaHHfl KpoHbi Hcnojib30BanH Maccy xboh, KOTopyio onpe- 
AejnuiH b KOHi^e TeKymen BereTaijHH (m a ). TaKHM o6pa30M, a o 20 hiojw hohhoc aw- 
xaHne xboh KpoHbi paccHHTbiBajiH KaK npoH3BeAeHHe napaMeTpoB J nb h m b , a nocjie — 

J«a H Wa- 

BbiAejieHHe C0 2 XBoen KpoHbi b hohhom AwxaHHH, paccnHTaHHoe no <f)opMyjie, 
npeACTaBHJiH b Ta6ji. 3. OGnjee kojihhcctbo yrjieKHCJioTbi, BbmejiHBUieHCfl b hohhom 
AbixaHHH, 3aBHcejio rjiaBHbiM o6pa30M ot Maccbi xboh b KpoHe. YAejibHoe BbiAene- 
HHe C0 2 b OTAejibHbie roAbi b 06a paccMaTpHBaeMbix nepnoAa (ao h nocjie 20 hiojia) 
cymecTBeHHbix pa3JiH4HH He hmcjio. PacneTbi noKa3ajiH, hto BejiHHHHa hohhoto aw- 
xaHHfl xboh b TeneHHe Bcero nepnoAa HaGjnoAeHHH H3MeHfljiacb b npeAenax ot 3.8 
AO 6.2 k r C0 2 h cocTaBjiajia b cpeAHeM 5.3 ± 0.3 k r C0 2 /MOAejibHoe AepeBO 3a Bere- 
TauHio, hjih 9.5 r C/AepeBo 3a HOHHbie nacbi. CpaBHeHHe c AaHHbiMH jimepaTyphi (Wang 
et al., 2002) noKa3ano, hto nojiyneHHaa HaMH BejiHHHHa hohhoto AwxaHHfl cocraB- 
jrajia npHMepHO nojioBHHy ot «bhahmoto AtixaHHH» xboh 20-jicthhx AepeBbeB cochm 
(18.3 r C/AepeBO 3a ACHb). 

Ho4Hoe AwxaHHe xboh KpoHbi cochm conocTaBHMO c AWxaHHeM Apyrnx HaA3eMHbix 
opraHOB cochm (3a6yra, 3a6yra, 2005; 3a6yra, 3a6yra, 2006). OKa3ajiocb, hto AWxaHHe 
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TABJ1MUA 3 


BbmeJieHHe CO 2 B HOHHOM flbIXaHHH XBOH KpOHbl COCHbl 06bIKH0BeHH0H 


AHaMeTp CTBOJia 
na BbicoTe 1.3 m 

Mecjmbi 

VaeJibHoe Bbmejie- 
HHe C0 2 B HOHHOM 
.UbixaHHH, Mr/r a c M 

06mee Bbi- 

IV 

V 

vf 

VII 

VIII 

IX 

X 

flejieHHe, 

Kr C0 2 

18 

0 

2 

6 

11 

7 

3 

-1 

179* 

5.3 

30 

43 

48 

86 

78 

60 

15 

181** 

19 

0.7 

3.1 

5.4 

9.8 

6.7 

2.2 

-0.4 

172* 

3.8 

30 

47 

45 

75 

71 

60 

15 

171** 

20 

0.5 

2.1 

6.0 

9.4 

7.0 

2.5 

0 

197* 

5.2 

66 

34 

48 

75 

75 

47 

47 

195** 

21 

0.8 

2.6 

5.5 

9.1 

7.7 

2.9 

-3.0 

196* 

5.1 

66 

36 

46 

73 

89 

51 

14 

179** 

22 

1.0 

2.5 

6.2 

11.6 

7.7 

2.4 

-1.0 

226* 

6.1 

72 

39 

50 

100 

89 

61 

19 

204** 

23 

1.0 

2.7 

5.3 

11.0 

8.6 

2.5 

-1.4 

214* 

6.2 

72 

41 

43 

90 

96 

55 

21 

204** 

24 

0 

2.9 

6.7 

11.2 

7.5 

2.4 

-0.5 

207* 

5.7 

54 

41 

53 

92 

85 

61 

13 

192** 


npHMenaHHe. B 4ncjimejie npHBeaeHa cpe/iHeMecaHHaH HOHHaa TeMnepaTypa B03nyxa b °C, b 3HaMeHaTe- 
jie — yaejibHoe BbwejieHHe C0 2 b hohhom abixaHHH 3a Mecjm b Mr/r a c M ; * — cyMMapHoe yaeJibHoe BbmejieHHe C0 2 
3a nepnoa ao 20 hiojih h ** — cyMMapHoe BbwejieHHe C0 2 3a nepnoa nocjie 20 hiojih, Mr/r a c M . 


xboh cocTaBJHuio npHMepHo neTBepTb ot cyMMapHoro a bixaHHH BeTBefi h CTBOJia. Hoh- 
Hoe AtixaHHe xboh h BbiAejieHHe C0 2 c noBepxHOCTH CTBOJia 3 a BereTaijHK) 6mjih Gjinace 
Bcero no CBoen BejiHHHHe b Hanajie ctbahh KyjibMHHaijHH TeKymero npnpocTa cochm. 
Ha aojik) AtixaHHH xboh KpoHbi b oGmen ero BejiHHHHe y HaA3eMHbix opraHOB cochh 
npnxoAHJiocb okojio HeTBepra. B ijejioM AMxaHHe xboh KpoHbi MOAejibHbix AepeBbeB 
cochm 6biJio He HaMHoro MeHbrne AwxaHHfl CTBOJia, cocTaBjnwi ot Hero npHMepHo 4/5. 
no AaHHbiM jiHTepaTypbi (IlInGncTOBa h AP-, 2002), b cochobom ApeBOcroe ioechoh noA- 
30Hbi cpeAHen Tanra KpacHoapcKoro icpaa Aaace 6bma OTMeneHa 6jiH30CTb AOJieii hohho- 
ro AtixaHHH xboh h AtixaHHfl ctbojiob. 


3aKjiK)HeHHe 

HccjieAOBaHHe ra30o6MeHa C0 2 HHTaKTHOH xboh BepxHen, cpeAHen h hhhchch nac- 
Ten KpoHbi MOAejibHbix AepeBbeB cochh noKa3ano, hto aojia AwxaHHH bctkh oxbochho- 
ro noGera 6buia BecbMa cymecTBeHHOH, cocTaBJiflfl 3HaHHTejibHyio aojiio b cyMMapHOM 
yrjieKHCJioTHOM ra3oo6MeHe, ocoGemio y noGeroB BepxHen nojioBHHbi KpoHbi b nepnoA 
hx paAHajibHoro npnpocTa. no3TOMy npn H3MepeHHH AtixaTejibHoro ra30oGMeHa C0 2 
xboh BepxHen nojioBHHbi KpoHbi ynHTbiBajiH yrjieKHCJioTHbiH ra3ooGMeH bctkh, bmhh- 
Taa ero BejiHHHHy H3 C0 2 -ra30oGMeHa oxbochhoto noGera. 

CyTOHHbie h ce30HHbie AHHaMHKH TeMHOBoro AtixaHHfl HHTaKTHOH xboh GbiJiH npeA- 
CTaBJieHbi AByMH ranaMH, oahh H3 KOTopbix HaGjnoAajiH b <f)eH0<t)a3bi HaGyxaHHH noneK 
h pocTa noGeroB, a Apyron — bo btopoh nojiOBHHe 4>eHO(J)a3bi pocTa xboh h Jieraeii Be- 
reTaAHH. B ce30HH0H AHHaMHKe ypoBeHb tcmhoboto AtixaHHH AByJieraeii xboh coot- 
BeTCTBOBaji BejiHHHHe ee yAejibHoii <|)OTocHHTeTHHecKOH npoAyKTHBHocTH b (J>eHo4)a3y 
JieraeH BereTaijHH npeAbmymero roAa h pa3MepaM BepxymenHbix noGeroB, o(J>opMHpo- 
BaHHbix y MOAejibHbix AepeBbeB cochm b TeKymeM roAy. TaKHM o6pa30M, cyroHHafl h ce- 
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30HHaa flHHaMHKa TeMHOBoro AwxaHHH xboh 6 wjia b 3HaHHTejibHOH Mepe oGycjioBjieHa 
3HAoreHHbiMH pHTMaMH pocTa h pa3BHTH« cochm, BXjnoqaiomHMH b ce6a, npeacAe BCe- 
ro, (|)opMHpoBaHHe «3anaca» oceHbio npouiJioro h npHpocT hobmx no6eroB b CAeAyio- 
meM ro^y. 

H3 BHeniHHX 4>aKTOpOB Ha TeMHOBOe AblXaHHe XBOH BJIHflJIH He TOJIbKO TeMnepa- 
TypHbie ycjiOBHH, ho h BJiarooGecneneHHOCTb cpe^bi. Tax, AecfiHijHT 3anacoB Aocryn- 
hoh noHBeHHOH BjiarH H3MeH«Ji oGbiHHyio TeMnepaTypHyio peaxijHio TeMHOBoro Awxa- 
hha xboh h npHBOAHJi k HapyuieHHio npaBHJia BaHT-Rxfxfm b AHana30He TeMnepaTyp 
0—30°. CoBMecraoe fleHCTBHe TeMnepaTypbi h BJiaacHOcra B03Ayxa, 3anacoB Aocryn- 
hoh noHBeHHOH BJiara b BereTaijHH c bmcoxhm ypoBHeM TeMHOBoro AkixaHHfl onpeAe- 
jmjio 25, a hh3khm — 90 % ero BapnaGejibHOCTH. 

B hohhom AWxaHHH pa3H0B03pacTH0H xboh (AByjieraflfl h CTapuie), HMeiOmeH pa3- 
Hoe MecTonojio^ceHHe b xpoHe, npaxTHHecxn He GbiJio oGHapyaceHO AOCTOBepHbix pa3- 
jihhhh. Ecjih b yrjiepoAHOM GajiaHce oahojicthch xboh Ha aojiio hohhoto AtixaHHH npn- 
xoAHJiocb okojio 15, to y AByJieTHen — nyrb Gojiee 5 %. HonHoe AwxaHHe AByjieraeH 
xboh Hcnojib30BajiH am o6meii ero oijeHXH b MacuiTaGax Been xpoHbi cochm. Pacne- 
tm noKa3ajiH, hto b cpeAHeM Ha CTaAHH xyjibMHHaijHH Texymero npnpocTa cochoboto 
Haca^cAeHra b hohhom abixbhhh xboh xpoHbi MOAejibHoro AepeBa cochm 3a toah 
Ha6jiK>AeHHH BbiAejwjiocb 6ojiee 5 xr C0 2 . 
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SUMMARY 


Crown needles respiratory CC> 2 -exchange (dark respiration and night respiration) was investigated 
in Scots pine (Pinus sylvestris L.) trees in forest-steppe districts if the Cisbaikal region. The height (m) 
of the sample trees and their stem diameter at the breast height (cm) were 12.1 and 18 in 1976, 22.2 
and 24 in 2004 respectively. The rate of carbon dioxide exchange of the crown needles was studied with 
a C0 2 analyzer Infralit-III («Junkolor», Germany). C0 2 -exchange was measured during the vegeta¬ 
tion periods of 1976—1986, and crown needles biomass up to 2004. 

The branch C0 2 evolution was a significant part in the total carbon dioxide exchange of a shoot, 
especially during its radial growth period. So the branch respiration was excluded when needles C0 2 
evolution was determined. It has been shown that diurnal changes of dark respiration differed depen¬ 
ding on phenological phases of shoot growth and summer vegetation. On the whole, diurnal and seaso¬ 
nal dynamics of dark respiration on needles were influenced by the endogen factors of growth and de¬ 
velopment of the Scots pine consisting of autumn storage and shoots increment. 

Intensity of dark respiration of needles depended on both the air temperature and humidity condi¬ 
tions. The combined effect of variability of air temperature, air moisture and available soil moisture 
gave consequently for vegetation with high and low growth activity of current year shoots amounting 
to about 25 and 90 %. 

No difference were found between nigh respiration of differently aged and differently located need¬ 
les. Two-year-old needles night respiration was used for integral estimation of pine crown C0 2 evolu¬ 
tion. Average of many years crown needles night respiration were more 5 kg, i. e. close to C0 2 evolu¬ 
tion from trunk surface in the beginning of culmination growth pine stand study and C0 2 evolution 
from crown branches in it the end. Total crown C0 2 evolution were more 9 kg or 4/5 and 2/5 from 
the trunk and upper earth biomass of model Scots pine trees respectively. 
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OKOHHaTejitHMH BapHaHT noJiyneH 05.12.2007 

Bhaoboh cnHcoK neHHaTHbix AHaTOMOBbix BOAOpocJien JIaAO>KCKoro 03epa yBejinneH Ha 30 TaiccoHOB. 
CpeAH hhx TaKcoHbi, H3BecTHbie a JiH Ohokckoto 03epa (5) h HOBbie a Jih Pocchh (Cymbopleura subang- 
lica, Planothidium lanceolatoides). CpeAH hobmx jxjix (})Jiopbi 03epa TaKcoHOB nojiOBHHy cocTaBJiHiOT koc- 
MonojiHTbi; OTMeneHO conocTaBHMoe c JiHTepaTypHbiMH a^hhumh hhcjio Me3orajio6oB (5). 

KjnoHeBbie cJiOBa: AHaTOMOBbie boaopocjih, Pennatophyceae, JIaAO>KCKoe o3epo. 

Oahoh H3 nepBbix pa6oT, nocBflmeHHbix noApoGHOMy H3yneHHio iuiaHKTOHHbix bo- 
Aopocjieii JlaAo^ccKoro 03epa, b tom HHCJie Bacillariophyta , ABJiaeTCfl MOHorpa<f)Hfl 
E. H. BojioxoHiieBa (1909). Hm 6buio oGHapyaceHO 204TaKCOHa AwaTOMOBbix boao- 
pocjien, H3 hhx 181 neHHaTHbix. H. A. IleTpoBOH (1959, 1961) b ruiaHKTOHe ilKHMBap- 
CKoro 3anHBa JlaAOflccicoro 03epa 6bmo 3a(])HKCHpoBaHo 136bhaob, pa3HOBHAHOCTeH 
h <f)opM Bacillariophyta {Pennatophyceae — 112). B oGoGmaiomeii paGoTe 1960-x ro- 
AOB no BHAOBOMy cocTaBy Bacillariophyta JlaAoaccicoro 03epa npHBOABTca cootbctct- 
BeHHo 274 TaKCOHa {Pennatophyceae — 241) (/(aBbiAOBa, IleTpoBa, 1968), a ajw 1970— 
1980-x roAOB — 264 {Pennatophyceae — 233) (/(aBbiAOBa, 1985). Bcero b Bbirne nepe- 
HHCJieHHbix paGoTax no JlaAoaccKOMy 03epy no pe3yjibTaTaM cbctoboh MHKpocKonHH 
OTMeneHO 290 bhaob, pa3HOBHAHocreH h <f)opM neHHaTHbix AnaTOMOBbix. KbyHeHHe 4>h- 
TOnJiaHKTOHa 03epa C nOMOUJbK) MeTOAOB OJieKTpOHHOH MHKpocKonHH n03BOJIHJIO yTOH- 
HHTb bhaoboh cocTaB Centrophyceae JIaAoxccKoro 03epa h BbiaBHTb HOBbix npeACTaBH- 
Tejieii 3toto Kjiacca (reHKaji, TpH(])OHOBa, 2003). 

L||ejib HacToamero HCCJieAOBaHHH — Ha ocHOBe ojieiopoHHo-MHKpocKonHHecKoro 
H 3 yneHH x h coBpeMeHHbix npeACTaBjieHHH o CHCTeMaraKe OTAejibHbix bhaob h poaob 
yroHHHTb bhaoboh cocTaB njiaHKTOHHbix Pennatophyceae JlaAoaccicoro 03 epa. 


MaTepnaji h MeTOAHKa 

MaTepnajioM rjiz Hauinx HCCJieAOBaHHH nocjiyacnjiH npoGbi (|)HTonjiaHKTOHa, coG- 
paHHbie b 2003 r. (Man, aBrycT) b pa3Hbix pafioHax JlaAo^ccKoro 03epa: b ijeHTpajib- 
hoh Hacra 03epa Ha CTaHijHflx (ct.) npoAOJibHoro pa3pe3a (ct. 55, 82, 25), b Cbhpckoh 
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ry6e (ct. 17), ry6e neTpoxpenocTb (ct. A, E), b 30He bjumhjm peK Cncb (ct. 5), Boji- 
xob (ct. 1), EypHaa (ct. 61), b ceBepHOH mxepHOH uacra o3epa y CopTOBajibi h JLicxejw. 

OcBo6o5K,qeHHe kjictok ot opraHHHecKOH nacra npoBOAHJiH mctoaom xojioahoto 
cacHraHira (EajioHOB, 1975). IlpenapaTM BOAopocjien HccjieAOBajm b C3M JSM-25S. 
Jljin onpeAejieHHH AHaroMOBbix Hcnojib30Bajm coBpeMeHHwe onpe^ejiMTejiH h CHCTe- 
MaraHecKHe cboakh (OnpeAejiHTejib.., 1951; rojiJiep6ax, KpacaBHHa, 1971; KpacaBH- 
Ha, LfceTKOBa, 1983; Krammer, Lange-Bertalot, 1986, 1988, 1991a, b; Lange-Bertalot, 
Moser, 1994; Lange-Bertalot, Genkal, 1999; Lange-Bertalot, 2001; Krammer, 2003) 
h oTAejibHbie CTaTbH (reHKaji, nonoBcxaa, 2003). 


Pe3yjibTaTbi h o6cyHCAeHHe 

B pe3yjibTaTe Hauinx HccneAOBaHHH 6bmo BbiflBjieHo 87 TaxcoHOB neHHaTHbix Ana- 
TOMOBblX BOAOpOCJieH, B TOM HHCJie 30 HOBbIX JJJVL <|)JIOpbI JlaAOHCCXOTO 03epa H 2 HOBbIX 
jUin Pocchh. Hmxe npHBO^TCH aaHHbie no hx pacnpocTpaHeHHio h chhohhmhkc, a win 
pe^KHX h HOBbix win Pocchh TaxcoHOB — xparxne onHcamw c opHTHHajibHbiMH MHxpo- 
<J)OTOrpa<l>HJIMH. 

1. Brachysira neoexilis Lange-Bertalot. — Navicula exilis Kiitz., N. variabilis var. 
capitata Ross, Anomoeoneis exilis (Kiitz.) Cl, A. exilis (Kiitz.) Grun. Jlacxejia. Ulnpo- 
xo pacnpocTpaHeHHbiH bha, HaiiAeH b Ohchccxom o3epe (flaBbiAOBa, 1985). 

2. Cocconeis placentula var. lineata (Ehr.) V. H. — C. lineata Ehr. BojixoBcxaa ry- 
6a. Hlnpoxo pacnpocTpaHeHHaa pa3HOBHAHOCTb. 

3. Cymbopleura subanglica Krammer (ra6ji. I, 7). CTBopxa 47.7 mxm aji., 
13.3 MXM IHHp., lHTpHXOB 9 B 10 MXM. JlflCXeJW. HoBblH AJIfl <|>JIOpbI POCCHH BHA. 
Ohhjwham (Krammer, 2003). 

4. Diploneis puella (Schum.) Cl. Ty6a rieTpoxpenocTb. Hlnpoxo pacnpocTpaHeH¬ 
HbiH BHA- 

5. Eolimna subminuscula (Manguin) Gerd Moser (Ta6n. I, 2) — Navicula submi- 
nuscula Manguin, N. luzonensis Hust., N. demisza Hust., N. frigalis Hust., N. vauche- 
riae Petersen, N. perparva Hust. CTBopxa 14 mxm aji., 8.1 mxm ump., unpHxoB 14 b 
10 mxm, apeon 30 b 10 mxm. Ty6a neTpoxpenocTb. BojnxcxHe BOAoxpaHHjiHma (Kop- 
HeBa, reHxaji, 2000), EBponencxHH CeBepo-BocTox (JIoceBa h AP-, 2004). 

6. Eucocconeis laevis (Oestr.) Lange-Bert. (Ta6n. I, 3). — Achnanthes laevis 
Oestr. CTBopxa 15.4 mxm aji., 6.3 mxm limp., uitphxob 34 b 10 mxm. JLicxejw. Kape- 
jihh (reHxaji, KoMyjiaHHeH, 2000), Pyccxaa ApxTHxa (Lange-Bertalot, Genkal, 1999; 
TeHxaji, BexoB, 2007). 

7. Fragilaria dilatata (Breb.) Lange-Bert. — Synedra dilatata Breb., S. capitata 
Ehr., S. hastate Rabenh., Fragilaria capitata (Ehr.) Lange-Bert. Jlacxejia. Illnpoxo pac¬ 
npocTpaHeHHbiH bha, HaiiAeH b Ohchccxom o3epe (flaBbiAOBa, 1985). 

8. F. exigua Grun. (Ta6n. I, 4). CTBopxa 9.4 mxm ah., 3.8 mxm amp., uitphxob 22 
b 10 mxm. IJeHTpajibHaa JIaAora. Kapejina (reHxaji, KoMyjiaHHeH, 2008). 

9. F. fasciculata (Ag.) Lange-Bert. — Diatoma fasciculatum Ag., Diatoma tabe - 
latum Ag., Synedra fasciculata Ehr., S. affinis Kiitz., S. hamata W. Sm. BojixoBCxan 
ry6a. Illnpoxo pacnpocTpaHeHHbiH bha. 

10. Navicula antonii Lange-Bert. (Ta6n. I, J). — N. menisculus var. grunowii Lan¬ 
ge-Bert. Ctbopxh 24.2—24.5 mxm ah., 7—7.7 mxm mnp., uitphxob 10 b 10 mxm, jih- 
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K cm. C. M. reHKcuia u M\ C. Tpu(pohoeou, c. 32 


Ta6jiHua I. 

1 — Cymbopleura subanglica\ 2 — Eolimna subminuscula\ 3 — Eucocconeis laevis ; 4 — Fragilaria exigua\ 5 — Navi- 
cula antoni\ 6, 7 — N. jaernefeltir, 8 — N. porifera var. opportuna; 9 — Nitzschia acula. 1,2, 5,6, 8 — CTBOpKa c Hapyac- 
hoh noBepxHOCTH; 3, 4, 7, 9 — CTBopna c BHyTpeHHefi noBepxHOCTH (C3M). Maciirra6Hbie jihhchkh, mkm: I, 9 — 10; 


















I<5*, 


K cm. M. C. KynuKoecKozo, c. 37 


Ta6jiwua I. 3jieKTpOHHwe MHKpo(})OTorpa(})HH ctbopok. 

1 — 3 — Amphora libyca\ 4, 5 — A. montana\ 6 — A. pediculus ; 7 — A. veneta\ 8 — Amphora sp. 1; 9 — Amphora sp. 2; 
10 — Cymbella neocistula ; 11 — C. peraspera\ 12, 13 — C. pervarians\ 14—16 — Cymbella sp. 1; 17, 18 — Cymbella 
sp. 2; 19 — Cymbopleura anglica\ 20 — Cymbopleura cf. lata var. truncata; 21, 22 — C. naviculiformis. C3M: 1 — 5, 
7—22. T3M: 6. Ctbopkh c BHyTpeHHeH noBepxHOCTH: 2, 4, 7 — 9, 13, 21. Ctbopkh c HapyacHOH noBepxHOCTm 1, 3, 5, 
10—12, 14 — 20, 22. MacuiTa6Hbie jihhchkh, mkm: 1 — 3, 7, 8, 10, 12 — 17, 19—22 — 10 ,4,5,9, 18 — 5; 6, 11 — 1. 


























K cm. 3 . B. Eouko, c. 78 


Ta6jiHua I. CrpoeHHe noBepxHOCTH ccmhhok bh^ob Bidens. 

B. frondosa, 2 — B. cerium, 3 — B. radiata, 4 — B. maximowicziana, 5 — B. parviflora, 6 — B. tripartita. MaciirraS- 
Hbie jihhchkh , mkm: 1,5,6 — 16 ; 2 — 10 ; 3,4 — 6 . 
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Ta6jmua II. OparMeHTH nepHKapnun h tccth Bidens frondosa. 

1 — 3K30KapnHH h sepxHHH HacTb KJieTOK rHnoaepMbi; 2 — KyTHKyjia Ha BbipocTe HapyxcHOH nepHKJiHHajibHOH ctchkh 
3K30KapnHJi; 3 — BHyTpeHHHH nacTb KJieTOK rnnoflepMbi, KpHCTajuiocoflepxcamHH cjioh (4>HTOMejiaH) h kjictkh BHyT- 
peHHeii nacTH nepHKapnHn; 4 — KpHCTajuibi 4>HTOMenaHa B MexcKJieTHHKe; 5 — MecTO conpHKOCHOBeHHH BHyrpeHHHX 
cjioeB KJieTOK nepHKapnHH h TecTbi; 6 — KyTHKyjia TecTbi. k — KyTHKyjia nepHKapnHH, k z — kjictkh rnnoflepMbi, K m — 
KyTHKyjia TecTbi, xp — KpHCTajuibi, Mm — Me30TecTa, exp — cKJiepeHXHMa, c 3x — HapyHenan nepHKJiHHajibHan cTeHKa 
3K30KapnHH, c 3m — HapyxcHan nepHKJiHHajibHan CTeHKa 3K30TecTbi, 3 k — 3K30KapnHH. Maciirra6Hbie jihhchkh, mkm: 

1,3 — 10; 2, (5 — \ \4 — 2; 5 — 6. 







Ta6JiHija. JIhctla Berberis pseudouliginosa , B. turkomanica h thunbergii. 

1 — Berberis pseudouliginosa , roJiOTHn, cpeflHHH mhoiich, Bepxn KOHKCKoro ropH30HTa, CesepHoe IlpHa30Bbe, o6pa- 
3eu 1014a, koji. 982; 2 — to ace, X3; 3 — to ace, X6; 4 — B. turkomanica Karel., TypKMeHHa, K)ro-BocTOHHbiH Ko- 
neT-flar, K. B. EaKJieBCKHH, JV® 512 [LE]; 5 — to ace, X3; 6 — B. thunbergii DC., Japonia, Jokogama, Maximovicz, 

5 Mai 1862 [LE]; 7 — to ace, X3. 



neoji 30 b 10 mkm. BojixoBCKaa ry6a. P. HapBa h HapBCKoe BOAOxpaHHJiHiue (remcaji, 
TpH(J)OHOBa, 2007). 

11. N. capitatoradiata Germ. — N. cryptocephala var. intermedia Grun., N. sali- 
narum var. intermedia (Grun.) Cl. BojixoBCKaa ry6a. KocMonojiHT, HaiiAeH b Ohok- 
ckom 03epe (JJaBbiAOBa, 1985). 

12. N. gregaria Donk. — N. gregalis Choln. BoJixoBCKaH ry6a. Kocmoiiojiht. 

13. N. jaernefeltii Hust. (Ta6ji. I, 6, 7). Ctbopkh 7—20 mkm aji*, 5.5—10.9 mkm 
iuHp., uiTpHXOB 22—30 b 10 mkm. JIhckcjm. EBponeHCKHH CeBepo-BocTOK (JIoceBa 
h AP -5 2004), PyccKaa ApKTHKa (reHKaji, BexoB, 2007). 

14. N. porifera var. opportuna (Hust.) Lange-Bert. (Ta6ji. 1, 8). — N. opportuna Hust. 

CTBOpKH 14-19.2 MKM RJI-, 6.8-7.7 MKM IUHp., UiTpHXOB 13-16 B 10 MKM. JlflCKe- 

jw. EBponeHCKHH CeBepo-BocTOK (JIoceBa h ap*, 2004). 

15. N. trivialis Lange-Bert. CTBopKa 44.2 mkm ah., 11 mkm ump., uitphxob 13 b 
10 MKM, JIHHeOJI 25 b 10 mkm. JIbckcjm. BojDKCKHe BOAOXpaHHJIHlUa (KopHeBa, TeH- 
Kan, 2000), EBponeHCKHH CeBepo-BocTOK (JIoceBa h AP-, 2004), PyccKaa ApKTHKa 
(reHKaji, BexoB, 2007) 

16. Nitzschia acula Hantzsch (Ta6ji. I, 9). Ctbopkh 71—154 mkm aji., 6.3—8.5 mkm 
iiinp., (J)H6yji 7—8 b 10 mkm, uitphxob 38—40 b 10 mkm. BoJixoBCKaH ry6a. Bojdk- 
cKHe BOAOxpaHHJinma (KopHeBa, reHKaji, 2000). 

17. N. debilis (Amott) Grun. — Tryblionella debilis Amott, Nitzschia tryblionella 
var. debilis (Amott) Hust. BojixoBCKaa ry6a. KocMonojiHT. 

18. N. fasciculata (Grun.) Grun. BoJixoBCKaH ry6a. KocMonojiHT. 

19. N. flexa Schum. (Ta6ji. II, 1, 2). — N. vermicularis var. flexa (Schum.) A. Cl. 
CTBopKa 93.3 MKM AJI., 4.4 MKM llIHp., (J)H6yJI 11 B 10 MKM, IHTpHXOB 37 B 10 MKM. 
BoJixoBCKaH ry6a. P. HapBa h HapBCKoe BOAOxpaHHJiHiue (reHKaji, TpH(J)OHOBa, 
2007). 

20. N. graciliformis Lange-Bert. et Sim. emend Genkal et Popovskaya (Ta6ji. II, 3, 
4). — N. graciloides Hust., N.draveillensis Coste et Ricard. Ctbopkh 62.8—71 mkm AJi-, 
2.2—2.9 mkm iiinp., (J)H6yji 16—20 b 10 mkm, uitphxob 44 —60 b 10 mkm. BojixoBCKaa 
ry6a. Boji^cckhc BOAOxpaHHJiniua, p. CeJieHra, 03 . EaHKaJi (reHKaji, nonoBCKaa, 2003), 
nojwpHtiH Ypaji (EorAaHOB h AP-, 2004). 

21. N. littoralis Grun. (Ta6ji. II, 5). — N. tryblionella var. littoralis (Grun.) Grun. 
Ctbopkh 46.7—48.9 mkm aji., 8.9—10 mkm ump., (J)H6yji 6—9 b 10 mkm, uitphxob 
32—50 b 10 mkm. BojixoBCKaa ry6a. HejiaGHHCKaa o6jiacTb (^pyuiHHa h AP-, 2004). 

22. N. microcephala Grun. BojixoBCKaa ry6a. KocMonojiHT. 

23. N. pura Hust. (Ta6ji. II, 6). CTBopKa 45 mkm rji., 4.2 mkm ump., (J)H6yji 11b 
10 mkm, unpHxoB 50 b 10 mkm. BoJixoBCKaH ry6a. PyccKaH ApKTHKa (Lange-Bertalot, 
Genkal, 1999; Temcaji, BexoB, 2007). 

24. Oestrupia zachariasii (Reichelt) Hust. — Navicula zachariasii Reichelt, Calo- 
neis zachariasii (Reichelt) Hust. Ty6a neTpoKpenocTb. EBpona, HaHACH b Ohc^cckom 
03epe (,I(aBbiAOBa, 1985). 

25. Planothidium lanceolatoides (Sovereign) Lange-Bert. (Ta6ji. II, 7). — Achnan- 
thes lanceolatoides Sovereign. CTBopKa 29.3 mkm aji., 10 mkm uinp., uitphxob 12 b 
10 mkm. BoJixoBCKaH ry6a. Hobbih ajm (Jmopbi Pocchh bha. CeBepHaa AMepHKa h EB¬ 
pona, ceBepo-ajibnHHCKHH bha, xapaKTepeH a oJiHroTpo(J)Hbix boaocmob. 


2 EoTaHHHecKMH )KypHaji, Ne 1, 2009 r. 
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26. Psammothidium helveticum (Hust.) Buklit. et Round. (Ta6ji. II, 8 — 10). — 

Achnanthes austriaca var. Helvetica Hust., A. kenyae Choln., A. Helvetica (Hust.) Lan- 
ge-Bert., A. Helvetica f. minor Flower et Jones, A. Helvetica var. alpina Flower et Jo¬ 
nes. CTBOpKH 11.3 - 18 MKM flJL, 5 - 8.6 MKM UIHp., IUTpHXOB 22 - 33 B 10 MKM. JlflCKe- 

jm. PyccKaa ApKTHKa (JlaHre-BepTanoT h AP-, 2002), Kapejina (reHKaji, KoMyjiaHHeH, 
2008), KaMuaTKa (reHKaji h ap*, 2007). 

27. P. ventralis (Krasske) Buklit. et Round (Ta6ji. II, 11). — Navicula ventralis 
Krasske, Achnanthes sublaevis Hust., A. kryophila var. protracta Hust., A. sublaevis 
var. crassa Reimer, A. ventralis (Krasske) Lange-Bert. OrBopica 12 mkm aji., 4.7 mkm 
limp., IUTpHXOB 30 b 10 mkm. JlflCKejifl. EBponeHCKHH CeBepo-BocTOK (JIoceBa h ap», 
2004). 

28. Sellaphora pupula (Kutz.) Mer. — Navicula pupula Kutz. JIhckcjw. Kocmo- 
nojiHT, HaHAeH b Ohokckom 03epe (,Z(aBbiAOBa, 1985). 

29. Surirella amphioxys W. Sm. — S. moelleriana Grun. JlflCKejw. KocMonoJiHT. 

30. S. brebissonii Krammer et Lange-Bert. — S. ovata var. marina Breb. Bojixob- 
CKaa ry6a. Bojdkckhc BOAOxpaHHJiHiua (KopHeBa, reHKaji, 2000). 

H3 30 hobmx aji« 4>Jiopbi JIaAOHCCKoro 03epa 5 bhaob (Brachysira neoexilis, Fragi- 
laria dilatata, Navicula capitatoradiata, Oestrupia zachariasii, Sellaphora pupula) 
paHee OTMeueHbi ajm Ohokckoto 03epa (,Z(aBbiAOBa, 1985). no AaHHMM H. H. ,ZJaBbi- 
AOBOH h H. A. neTpoBOH (1968), no othoiuchhio k rajiobHOcra cpeAH oGHapyaceHHbix 
hmh b JlaAoaccKOM 03epe neHHarabix AHaTOMOBbix (6ojiee 240 bhaob, pa3HOBHAHOCTeH 
h (J>opM) npeo6jiaAajiH HHAH<jx|>epeHTbi h rajio(J)o6bi h 6mjio oTMeueHo tojibko 5 Me30- 
rajio6oB (Synedra pulchella var. lacerata Hust., Diploneis litoralis var. arctica CL, 
Amphora coffeaformis (Ag.) Kutz., Nitzschia vitrea Normann, Campylodiscus echeneis 
Ehr.). CpeAH BbWBJieHHbix HaMH 30 hobbix ajw (J)jiopbi 03epa TaxcoHOB 3a(J)HKcnpoBa- 
ho TaKHce 5 Me3orajio6oB {Diploneis puella, Fragilaria fasciculata, Navicula gregaria, 
Nitzschia debilis, N. fasciculata). no reorpatJmuecKOMy pacnpocTpaHeHHio hcmhothm 
6ojiee nojioBHHbi (144) cocTaBJuum KocMonojiHTbi (,Z(aBbiAOBa, neTpoBa, 1968). no- 
cjieAHHe cpeAH hobmx npeACTaBHTejien Pennatophyceae cocTaBHjiH 6ojiee nojioBHHbi 
(16 bhaob h pa3HOBHAHOCTeH). HoBbie jxiiR (J)Jiopbi Pocchh Cymbopleura subanglica 
h Planothidium lanceolatoides othochtch k BHAaM c orpaHHueHHMM apeajiOM. 
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Pa6oTa BbinoJiHeHa npn noAAepacKe Pocchhckoto (J)OHAa <J>yHAaMeHTajibHbix nccjie- 
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SUMMARY 

Recent materials on the phytoplankton from Ladoga Lake were studied using scanning electrone 
microscopy, and the list of pennate diatoms of the Lake was added'by 30 taxa including those known 
for Onega Lake (5) and new to flora of Russia {Cymbopleura subanglica , Planothidium lanceolatoi- 
des). Cosmopolites number a half of the taxa new to the Ladoga Lake flora, and the number of meso- 
halobes (5) is comparable with literature data. / 
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© M. C. KyjIHKOBCKHH 

BHflOBOH COCTAB H MOPOOJIOriW 
IIEHHATHMX AHATOMOBBIX (BA CILLARIOPHYTA) 
HEKOTOPMX COATHOBMX BOJIOT PYCCKOH PABHHHW. 

3. CEMEHCTBO CYMBELLACEAE 

M. S. KULIKOV SKI Y. SPECIES COMPOSITION AND MORPHOLOGY 
OF THE PENNATE DIATOMS {BA CILLARIOPHYTA ) 

FROM SOME SPHAGNOUS BOGS OF THE RUSSIAN PLAIN. 3. CYMBELLACEAE 

HHCTHTyT SnojiorHH BHyTpeHHHX boa hm. H. J\. nanaHHHa PAH 
152742 EopoK, ilpocJiaBCKaji o6ji., Heicoy3CKHH p-H 
hocTynHJia 02.03.2007 

OKOHHaTejibHbiH BapnaHT nojiyneH 11.12.2007 

B H3yHeHHbIX 6oJIOTaX npHBOJDKCKOH B03BbIUieHHOCTH (neH3eHCKa5I o6jI.) H nOJIHCTOBO-JIOBaTCKOM 
c(J>arHOBOM MaccHBe b npeAejiax PAeficKoro rocyAapcTBeHHoro npnpoAHoro 3anoBeAHHKa BbWBAeHo 30 bh- 
AOB ceM. Cymbellaceae , H3 KOTopwx 10 onpeAeAeHbi ao poAa. BnepBbie ajih (jmopbi Pocchh yica3biBaioTCJi 
Cymbopleura perprocera, Encyonema perelginense. Bee bham HAAiocTpHpoBaHbi opHrHHaAbHbiMH mhk- 
pO(J)OTOrpa(J)HJIMH. 

KnioneBbie cnoBa: Cymbellaceae , bhaoboh cocTaB, Mop(j>OAon«i, c(j>arHOBbie 6oAOTa, Pycocaa paB- 
HHHa. 

CTaTbH flBJweTca TpeTteH b UHKJie pa6oT, nocBHiueHHbix bhaobomy cocTaBy h 
Mop(J)OJiorHH AHaTOMOBbix c(J)arHOBbix 6ojiot. B nepBbix CTaTwix aHajiH3HpoBajica 
cocTaB npeACTaBHTeJieH poAa Eunotia Ehr. h ceM. Fragilariaceae (KyjIHKOBCKHH, 
2007, 2008). 

Ojiopa c(J>arHOBbix 6ojiot Pocchh BKjHonaeT 6ojibiuoe pa3HOo6pa3He AHaTOMOBbix. 
IIpeACTaBHTejiH Cymbellaceae bxoaat b cocTaB BeAyiUHx ceMencTB, ycTynaa jihuib 
Naviculaceae h Eunotiaceae (KyjIHKOBCKHH, 2007a). ITo JiHTepaTypHbiM AaHHbiM, b 
c(J>arHOBbix OojioTax Pocchh H3Becrao 9 bhaob, othochiuhxch k 4 poAaM uhm6cji- 
jiohahbix AHaTOMOBbix: Amphora ovalis Kutz., Cymbella cymbiformis (Ag.) V. H., 
C. laevis Naeg., Cymbopleura amphicephala (Naeg.) Krammer (=Cymbella amphi- 
cephala Naeg.), C. cuspidata (Kutz.) Lange-Bert. (=Cymbella cuspidata Kutz.), C. na- 
viculiformis (Auersw.) Krammer (=Cymbella naviculiformis Auersw.), C. reinhardtii 
(Grun.) Krammer (=Cymbella reinhardtii Grun.), C. subcuspidata (Krammer) Krammer 
(=Cymbella heteropleura var. minor CL), Encyonema neogracile Krammer ( =Cymbel - 
la gracilis (Rabh.) Cl.), E. vulgare Krammer (=Cymbella turgida (Greg.) Cl.) (3ayep, 
1950; TopiuKOBa, 1971; JleBaAHaa, Ca<|)OHOBa, 1972; lilTHHa h AP-, 1981; AHHCHMOBa 
h AP-, 2005). 

B ueJioM (J)jiopa AHaTOMOBbix c(J)arHOBbix 6ojiot Pocchh Majio H3yueHa h b ochobhom 
c npHMeHeHHeM cbctoboh mhkpockoiihh. AaHHbie, nojiyueHHbie c Hcnojib30BaHHeM Me- 
TOAOB 3JieKTpOHHOH MHKpOCKOIIHH, OTCyTCTByiOT. HcnOJIb30BaHHe COBpeMeHHbIX MeTO- 
AOB HCCJieAOBaHHH Heo6xOAHMO AJI« TOHHOH OIjeHKH pa3H006pa3Hfl AHaTOMOBbix BOAO- 
pocjien c(J>arHOBbix 6ojiot, yTOHHeHHH hx pacnpocTpaHeHHH h Mop<J>ojiorHH. 3to otho- 
chtch h k npeACTaBHTejWM ceM. Cymbellaceae , oco6eHHO b cbjbh c KopeHHOH peBH3HeH 
Cymbella s. 1., b xoAe KOTopon 6mjio onncaHO okojio 9 hobbix poaob h MHorue HOBbie 
bhah h BHyTpHBHAOBbie TaKCOHbi (Kociolek, Stoermer, 1987; Sala, Guerrero, 1993; 
Krammer, 1997a, b, 2002, 2003). 

LJeJib HacToamen paOoTbi — 3JieKTpoHHO-MHicpocKonH i iecKoe H3yneHHe cocTaBa 
h Mop(J)OJiorHH bhaob Cymbellaceae b HexoTopbix c(J)arHOBbix OojioTax PyccKOH paB- 

HHHbl. 
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MaTepuaji h MeTOAHKa 


MaTepHajioM nsm ashhoh pa6oTbi nocjiy^cHJiH npo6bi, OTo6paHHbie b 2002— 
2005 rr. H3 10 c(J)arHOBbix 6 ojiot IIphbojdxcxoh B03BbimeHH0CTH (IIeH3eHcxa$i o6ji.): 
Be 3 bIMHHHOM (BeCCOHOBCKHH p-H), HaCKa(J)TbIMCKOM (IlleMbmieHCKHH p-H), HBaHbip- 
ckom (JlyHHHCKHH p-H), Tpex Bepxo3HMCKHX, HhGhpjichcxom (Ky3HeiJXHH p-H), IleCT- 
pOBCKOM, HjIbMHHCXOM (HHKOJIbCKHH p-H), KaHHMCXOM (CoCHOBo6opCKHH p-H) H ITo- 
jiHCTOBO-JIoBaTCKOM c(J)arHOBOM MaccHBe Ha TeppHTopHH PfleficKoro rocyAapcTBeHHo- 
ro npHpoAHoro 3anoBeAHHxa (HoBropoAcxaji o6ji.). XapaKTepHCTHKa Hccjie^oBaHHbix 
c(J>arHOBbix 6 ojiot npHBOAHjiacb paHee (KyjiHxoBcxmi, 2007a, 6 ). 

IIpo6bI H3yHeHbI C npHMeHeHHeM TpaHCMHCCHOHHOH (H-300) H CKaHHpyiOmeH 
(JSM-25S) 3JieKTpOHHOH MHKpOCKOnHH. OCBo6o)XAeHHe KJieTOK OT OpraHHHeCKOH nac- 
th npoBOAHJiH MeTOAOM xojioahoto c^cHraHHH (BanoHOB, 1975). 

Ilpn onpeaeJieHHH bhaob Hcnojib30BaHbi xa k ocHOBHbie CHCTeMaTHHecxHe MOHorpa- 
(J)hh (3a6ejiHHa h ap*, 1951 ; Krammer, Lange-Bertalot, 1986; Lange-Bertalot, Metzeltin, 
1996; Krammer, 1997a, b, 2002,2003), Tax h CBeaemw, onybjiHxoBaHHbie b nepHOAHHe- 
cxoh nenara (Krammer, 1980; Lee, Round, 1989; Carter, Round, 1993). 


Pe3yjibTaTbi h oScyHCACHHe 

B H3yHeHHbix c(J)arHOBbix 6ojioTax BbWBJieHO 30 TaxcoHOB bhaoboto h BHyrpHBH- 
AOBoro paHra (cm. TaOjiHuy). KpaTXHe onHcaHiw, xoMMemapHH, opHrHHajibHbie MHxpo- 
(J)OTOipa(J)HH CTBOpOX npHBOA^TCH HH)Ke. 

Amphora libyca Ehr. (Ta6ji. I, 1 — 3). —Amphora affinis Kutz., A. ovalis var. affi- 
nis (Kutz.) V. H., A. ovalis var. libyca (Ehr.) Cl., A. ovalis var. pediculus (Kutz.) Cl. 
Ctbopxh 21.4 —60mxm aJ i-, 6.7—14.4 mxm uinp., 12—16 ihtphxob b IOmxm. Koc- 
MonojiHT, npecHOBOAHbiH bha, oJiHrorajio6. 

A. montana Krasske (Ta6ji. I, 4, 5). — Amphora submontana Krasske. Ctbopxh 
15—17.7 mxm a ji., 3.6—4.1 mxm ump., 27—34 ihtphxob b IOmxm. KocMonojiHT, 
aopocjmji. 

A. pediculus (Kutz.) Grun. (Ta6ji. I, 6). — Amphora pediculus var. exilis Grun., 
A. ovalis var. pediculus (Kutz.) V. H. Ctbopxh 9.8—11.6 mxm aji., 2.7 — 3 mxm uinp., 
18 ihtphxob b IOmxm. LUnpoxo pacnpocTpaHeHHbiH bha, npecHOBOAHbiH, ojihto- 
rano6. 

A. veneta Kutz. (Ta6ji. I, 7). OrBopxa 22.9 mxm aji., 5.7 mxm limp., 22 uiTpHxa b 

10 MXM. KocMonojiHT, B BOAOeMaX C BbICOXHM COAepacaHHeM 3JieXTpOJIHTOB. 

Amphora sp. 1 (Ta6ji. I, 8). OrBopxa 75.6 mxm aji., 17.8 mxm limp., 8 hitphxob b 

10 MXM. 

Amphora sp. 2 (Ta6ji. I, 9). OrBopxa 30 mxm jsji., 7.8 mxm ump., 15 hitphxob b 

10 MXM. 

Cymbella neocistula Krammer (Ta6ji. 1, 10). OrBopxa 97.8 mxm rji., 22.2 mxm uinp., 
9 IHTPHXOB B 10 MXM, TOHeX 18 B 10 MXM UITpHXB. IllHpOXO paCnpOCTpaHeHHblH BHA 
b HeHTpajibHbix h cjia6o mejioHHbix, Me30Tpo<J>Hbix BOAoeMax. 3nH<j)HT h 3muiHT. 

C. peraspera Krammer (Ta6ji. I, 11). OrBopxa 191 mxm aji., 38 mxm uinp., 9 ihtph¬ 
xob b 10 mxm, Tonex 10 b 10 mxm unpHxa. PacnpocTpaHeH b EBpone h CI11A. IIpeA- 
noHHTaeT oJiHroTpo(J)Hbie boam, oco6chho pexH h no6epe)Xbfl 03ep. 
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PacnpocTpaHeHHe biwob Cymbellaceae b H3y4eHHbix c<j>arHOBbix 6ojiOTax 


Ha3BaHHH TaKCOHOB 

C(J>arHOBbie SojiOTa 

&> 

§ 

o 

o. 

2 

1 

cd 

03 

s 

&> 

§ 

§ 

g 

o 

X 

o. 

<D 

pa 

<N 

&> 

S 

O 

S 

s 

n 

O 

X 

O. 

<D 

0Q 

m 

&> 

§ 

o 

5 
s 

n 

a 

6 

QQ 

<D 

5 

8 

o 

6 

8 

E 

D 

S 

U 

a 

s 

\o 

s 

3T 

u 

§ 

o 

£ 

5 

S 

D 

o 

1 

a: 

K 

s 

2 

n 

u 

UQ 

D 

§ 

O 

« 

u 

£ 

Amphora libyca 



+ 

+ 



+ 

+ 

+ 

A. montana 








+ 


A. pediculus 




+ 



+ 



A. veneta 






+ 




Amphora sp. 1 








+ 


Amphora sp. 2 







+ 



Cymbella neocistula 
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C. pervarians Krammer (Ta6ji. I, 12, 13). Ctbopkh 31.4—42 mkm jjji ., 8.6— 

10 MKM limp., 8 -9 UITpHXOB B 10 MKM, TOHeK 22-24 B 10 MKM IHTpHXa. IllHpOKO paC- 

npocTpaHeH b yMepeHHOH h cy6apKTHHecKOH 30He, npeAnoraTaeT AHCTpo<|>Hbie 6 ojiot- 
Hbie BOAbI c HH3KHM COAep^CaHHeM 3JieKTpOJIHTOB. 

Cymbella sp. 1 (Ta6ji. I, 14 — 16). OrBopKa 94 mkm aji., 17 mkm uinp., 7 impHxoB 
B 10 MKM. 

Cymbella sp. 2 (Ta6ji. I, 17, 18). Ctbopkh 27.8 mkm rji., 8 mkm limp., 17 unpHxoB 
b 10 MKM. 

Cymbopleura anglica (Lagerst.) Krammer (Ta6ji. I, 19). — Cymbella anglica La- 
gerst., C. cuspidata var. anglica A. Cl. CTBOpKa 54.3 mkm aji., 17.1 mkm uinp., 13 impH- 
XOB B 10 MKM, TOHeK 22 B 10 MKM IHTpHXa. PaCnpOCTpaHeH B CeBepO-aJIbnHHCKHX H 
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cy6apKTH4ecKHX BOAoeMax h b cy6anbnHHCKHX 03epax, o6biueH b xoporno a3pnpye- 
Mfeix MecToo6HTaHHiix. IlpeAnoHHTaeT ojiHroTpo<J>Hbie c hh3khm coAepacaHHeM 3jieKT- 
pOJIHTOB 3KOCHCTeMbI. 

Cymbopleura cf. lata var. truncata Krammer (Ta6ji. I, 20). Ctbopkh 95.6 mkm jxji., 
22 MKM IIIHp., 8 UITpHXOB B 10 MKM. B peKax EBponbI H CeBepHOH AMepHKH. 

C. naviculiformis (Auersw.) Krammer (Ta6ji. I, 21, 22). — Cymbella naviculifor- 
mis Auersw., Cymbella cuspidata var. naviculiformis Auersw. Ctbopkh 36.4— 
44.4 mkm aji., 8 .6 —11 mkm limp., 12—14 impHXOB b 10 mkm, tohqk 21 —32 b 10 mkm 
iirrpHxa. BepoHTHO, uinpoKO pacnpocTpaHeHHbiH bha b yMepeHHOH h cy6apKTHue- 
ckoh 30Hax ceBepHoro h iokhoto nojiymapHH h b BbicoKoropwix TponHKOB. IIpeA- 
noHHTaeT ojihid- h Me30Tpo(J)Hbie BOAoeMbi c hh3khm h yMepeHHbiM coAep^caHHeM 
3 JieKTpO JIHTOB. 

C. perprocera Krammer (Ta6ji. II, 1). Ctbopkh 98—105.7 mkm aji., 24—25.7 mkm 
IIIH p., 9 UITpHXOB B 10 MKM, TOUeK 19 B 10 MKM IUTpHXa. CnOpaAHHeCKH BCTpeuaeTCfl 
b Ohhckoh JIanjiaHAHH, o6biueH b ojiHroTpo(J)Hbix, c hh3khm coAepacaHHeM 3JieKTpo- 
jihtob BOAoeMax. Hobbih jxjw (J)jiopbi Pocchh BHA. 

Cymbopleura sp. (Ta6u. II, 2). CTBopxa 25 mkm ah., 10 mkm uinp., 17 iutphxob 
B 10 MKM. 

Encyonema hebridicum Grun. (Ta6ji. II, 3 — 5). — Cymbella hebridica (Grun.) Cl. 
Ctbopkh 30.7—53 mkm jxji., 7.1—12.2 mkm uinp., 8 —11 iutphxob b 10 mkm, touck 19 
b 10 mkm uiTpnxa. PacnpocTpaHeH b ceBepo-ajibnHHCKOM pernoHe, Ajibnax, CeBepHOH 
EBpone, b ojiHroTpo(J)Hbix BOAoeMax. 

E. lunatum (W. Sm.) V. H. (Ta6u. II, 6, 7). — Cymbella lunata W. Sm., Cymbel¬ 
la gracilis sensu Krammer et Lange-Bert. Ctbopkh 28—64.4 mkm aji., 6—9 mkm uinp., 
11-17 UITpHXOB B 10 MKM. IlInpOKO paCnpOCTpaHCHHblH BHA, B OJIHrOTpO(j)HbIX BO¬ 

AoeMax. 

E. minutum (Hilse) Mann (Ta6u. II, 8). — Cymbella minuta Hilse, Cymbella chan- 
dolensis Gandhi. Ctbopkh 30.7—53 mkm aji., 7.1—12.2 mkm uinp., 8 —11 iutphxob 
B 10 MKM, TOUeK 19 B 10 MKM IUTpHXa. FoJiapKTHUeCKHH BHA, B OJIHrOTpO(J)HbIX MeCTO- 
o6HTaHHHX. 

E. perelginense Krammer (Ta6ji. II, 9, 10). Ctbopkh 43.3 — 53 mkm aji., 13 — 

17 MKM IUHp., 7-8 UITpHXOB B 10 MKM, TOUeK 14-20 B 10 MKM IUTpHXa. Bha H3Be- 

CTeH H3 ranoBoro MecTOHaxo^CAeHHH b npoBHHUHH Rudtrask okojio CTOKrojibMa. Ho- 
BbiH ajih (J)Jiopbi Pocchh bha. Bha cxoach c Encyonema elginense (Krammer) Mann, 

OT KOTOpOrO OTJIHUaeTCH 60 JIbUIHMH AJ1HHOH H UIHpHHOH H MeHbUIHM KOJIHUeCTBOM 
iutphxob, a TaioKe MeHbmnM kojihucctbom touck b 10 mkm uiTpnxa. 3a HCKjuoueHHeM 
nocueAHero npH3HaKa, «HauiH» ctbopkh nojiHOCTbio cooTBeTCTBy iot AHarH03y, jihmh- 
tm KOJiHuecTBa iutphxob y Haiuen (J)opMbi HecKOJibKo 6ojibiue (14—20, a He 16—18), 
y E. elginense hx kojihucctbo 6 ojibiue (20—24) (Krammer, 1997a). 

E. perpusillum (Cl.) Mann (Ta6u. II, 11, 12). — Cymbella perpusilla Cl. Ctbop¬ 
kh 19.1—31.4 mkm jxji., 3.6—5.7 mkm uinp., 11—14 iutphxob b 10 mkm. BcTpeuaeT- 
cji b yMepeHHOH h 6 opeaubHOH 30He, b ojinroTpo(J)Hbix MecTOo6HTaHH«x. 

E. prostratum (Berkeley) Kutz. (Ta6u. II, 13). — Monema prostatum Berkeley, 
Encyonema paradoxum Kutz., E. maximum Wartmann, Cymbella encyonema Heiberg, 
C. prostrata (Berkeley) Cl. OrBopKa 45.6 mkm jxji., 21 mkm uinp., 8 iutphxob b 10 mkm. 
UlnpOKO pacnpocTpaHeHHbiH TaKCOH, B Me30TpO(J)HbIX H 3BTpO(J)HbIX BOAoeMax. 
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E. silesiacum (Bleish) Mann (Ta6ji. II, 14). — Cymbella ventricosa Ag., Cymbella 
silesiaca Bleisch, Cymbella minuta var. silesiaca (Bleisch) Reimer. Ctbopkh 17.7— 

28.6 MKM flJI., 5-8.6 MKM limp., 10-17 IIITpHXOB B 10 MKM, TOHeK 28—32 B 10 MKM 

iinpHxa. B 6opeajitHOH h ajibromcKOH o6jiacDix, Haem 

E. ventricosum (Ag.) Grun. (Ta6ji. II, 15). — Cymbella ventricosa (Ag.) Ag. CrBop- 
Ka 19.1 MKM AJI., 6.4 MKM IIIHp., 13 IIITpHXOB B 10 MKM. B 6opeaJIbHOH H yMepeHHOH 
30He, npecHOBOAHbiH, ojiHrorajio6. 

Encyonema sp. 1 (Ta6ji. II, 16). CTBOpKa 27.1 mkm aji., 6.4 mkm mup., 16 uiTpHxoB 

B 10 MKM. 

Encyonema sp. 2 (Ta6ji. II, 17). OraopKa 20 mkm rji., 6.4 mkm limp., 11 uiTpHxoB 
B 10 MKM. 

Encyonema sp. 3 (Ta6ji. II, 18). OrBopKa 20 mkm aji., 5.3 mkm limp., 15 uiTpHxoB 
b 10 mkm, ToneK 36 b 10 mkm mTpHxa. 

Encyonema sp. 4 (Ta6ji. II, 19). CTBopKa 20 mkm aji*, 5.3 mkm limp., 15 uiTpHxoB 
B 10 MKM, TOHeK 36 B 10 MKM IIITpHXa. 

Encyonopsis subminuta Krammer et Reichardt (Ta6ji. II, 20). CTBopKa 24.3 mkm rji., 
4.3 mkm limp., 22 IIITpHXOB b 10 mkm. B yMepeHHOH h 6opeajibHOH 30Hax. B EBpone 
B aJIbnHHCKHX MeCTOo6HTaHHHX. 

Encyonopsis sp. (Ta6n. II, 21). CTBopKa 25.7 mkm an., 5.7 mkm limp., 14 uiTpHxoB 

B 10 MKM. 


3aKJiioHeHHe 

B H3yHeHHbIX 6oJIOTaX BblflBJieHO 30 BHAOB H BHyTpHBHAOBbIX TaKCOHOB, npHHaA- 
jieacamHx 5 poAaM. JSpcmb TaKCOHOB onpeAejieHbi tojibko ao poAa. IIo KOJinnecTBy 
bhaob AOMHHHpyeT poA Encyonema c 12 BHAaMH, b A»a pa3a MeHbme npeACTaBH- 
TeJien b poAax Amphora (6 bhaob), Cymbella h Cymbopleura (no 5 bhaob). B cocTaBe 
poAa Encyonopsis OTMeneHO Bcero 2 BHAa. JJjix 4>Jiopbi Pocchh BnepBbie npHBOA^Tca 
2 BHAa — Cymbella perprocera h Encyonema perelginense. 

3a HCKJHoneHHeM Cymbopleura naviculiformis. Bee yKa3aHHbie TaKcoHbi, a TaK^ce 
poA Encyonopsis Krammer BnepBbie npHBOAflTca jyin 6ojiothmx 3kochctcm. 

IIpeACTaBHTejm Cymbellaceae 3a<j)HKCHpoBaHbi b 9 H3 11 o6cJieAOBaHHbix 3Koch- 
CTeM (cm. Ta6jiHuy). B Pachckom 6ojiotc BbWBJieHO Han6ojibmee kojikhcctbo bhaob 
(15). B 6oJIOTaX IIpHBOJDKCKOH B03BbimeHHOCTH BbICOKOe 6oraTCTBO BHAOB OTMeneHO 
b 6oJioTax Be3biM«HHoe (9) h KaraMCKoe (5), b ocrajibHbix BOAoeMax hx pa3Hoo6pa- 

3He 3HaHHTeJIbHO HH^Cei B HBaHbipCKOM H BepX03HMCKOM 3 -no 3 BHAa, B BepX03HM- 

ckom 1 h 2 — no 2 BHAa, IlecTpoBCKOM h HhGhpjichckom — no 1 BHAy. 

Han6ojiee mnpoKo pacnpocTpaHeHbi b c<J>arHOBbix 6ojioTax Encyonema lunatum u 
Amphora libyca — b mecra h mth 6ojiorabix 3KOCHCTeMax cootbctctbchho. Amphora 
pediculus h Encyonema silesiacum BCTpeneHbi Bcero b AByx 6ojioTax, TorAa KaK ochob- 
Hoe KOJinnecTBo bhaob (87 %) o6Hapy)KeHbi tojibko b oahom 6ojiOTe. 

TaKHM o6pa30M, nojiyneHHbie AaHHbie 3HanHTejibHO pacumpaiOT cbcachkh o BCTpe- 
HaeMocra uHM6eJUioHAHbix AHaTOMOBbix b c(J)arHOBbix 6oJioTax Pocchh. 
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SUMMARY 

The study of samples from bogs (Privolzhskaya Hills, Penza Region) and Polustovo-Lovatsky 
sphagnous tract within Rdeisk State Nature Reserve has revealed 30 species, Cymbella perprocera 
and Encyonema perelginense being new to the diatom flora of Russia. All the studied species are illu¬ 
strated in the paper by original microphotographs. 
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H3yneH0 BJiHJiHHe pa3Hbix KOHueHTpaunu mcthjkJjoccJjohoboh khcjiotw — KOHenHoro npoflyicra nifl- 
pojiH3a (J)oc(J)opopraHHHecKHx OTpaBJiaiomHx BemecTB — h npojiojDKHTejibHOCTH ee B03fleHCTBna Ha hhc- 
JieHHOCTb H BHflOBOH COCTaB nOHBeHHbIX BOflOpOCJieH. FIOKa3aHO, HTO KHCJIOTa OKa3bIBaeT BJiHJiHHe Ha 
CTpyicrypy ajibroqeH030B h CTHMyjiHpyeT pa3MHoxceHHe cHHe3ejieHbix BO/iopocjieH Ha ikhahhx 3Tanax 
3KcnepHMeHTa. 

KjnoneBbie cjioBa: noHBeHHbie bojiopocjih, hhcjichhoctb, cocTaB, BJiHJiHHe mcthjkJ)oc(J)ohoboh 

KHCJIOTbl. 

B COOTBeTCTBHH C npHHHTOH B ITapHHCe B 1993 r. H paTH(J)HUHpOBaHHOH PoCCHeH 
b Hoa6pe 1997 r. KOHBeHUHeH o 3anpemeHHH pa3pa6oTKH, npoH3BOflCTBa, HaKonjieHHa 
h npHMeHeHHH xHMHnecKoro opy^CHH h ero yHHHToaceHHH (Kohbchuhjl., 1993) b pxpe 
perHOHOB PoCCHH 3anJiaHHpOBaHO CTpOHTeJIbCTBO o6l>eKTOB no yHHHTOJKeHHK) XHMH- 
necKoro opy^cna. Oahhm H3 tbkhx pernoHOB HBJiaeTCH KnpoBCKaa o6jl, rpe cocpe/jo- 
ToneHo 17.4 % ot o6mero 3anaca xHMnnecKoro opy^cna Pocchh (AinnxMHHa, 2002). 
B MapaflbiKOBCKOM apceHane XHMnnecKoro opyacHa Khpobckoh o6ji. xpaHaTca b ochob- 
hom $oc(J)opopraHHHecKHe oTpaBJunomHe BemecTBa (OB): 3apHH, 30MaH, Vx. Ohh OKa- 
3biBaiOT HepBHO-napajiHTnnecKoe AeficTBHe Ha MJieKonHTaioiuHx BCjieACTBHe HHra- 
OnpoBaHHa (JiepMeHTa xojiHH3CTepa3bi (AjieKcaHApoB, EMejibaHOB, 1990). noBeaeHHe b 
noHBax (JjociJjopopraHHHecKHx BemecTB onpeaejweTCfl npoueccaMH HcnapeHHa, cop6- 
UHH, rHApOJIH3a, 6HOTpaHC(J)OpMaUHH, OKHCJIHTeJIbHO-BOCCTaHOBHTeJIbHbIMH peaKijHH- 
mh. Hajimne yrjiepo,a-4)oc(J)opHOH cbjoh cnocoOcTByeT bbicokoh ycTOHHHBocTH ash- 
Hbix COeflHHeHHH K OKHCJICHHK) H THApOJIH3y (Kop6piWK, 1982). KoHeHHbIM npO^yKTOM 
raApoJiH3a h yHHBepcanbHbiM MapKepoM (JiociJjopopraHHHecKHx OB aBJiaeTca mcthji- 
(J)OC(J)OHOBaa KHCJIOTa (MOK). no XHMHHeCKHM CBOHCTBaM 3Ta KHCJIOTa CpeAHeH CHJIbl, 
xopoino pacTBopHMa b Bope (Khp6h, YoppeH, 1971), ycTOHHHBa b npHpoAHbix ycjio- 
bhhx h coxpaHneTca b noHBe AeciiTHJieTHflMH (CaBejibeBa h ap., 2002). npw nona^a- 
hhh b OKpyjKaiomyio cpeay yace b hh3khx KOHueHTpaunax OHa Bbi3biBaeT HapyineHHe 
»CH3HeAeaTejibH0CTH bmcihhx pacTeHHH (Oropo^HHKOBa h pp., 2004; OropoflHHKOBa, 
r ojiobko, 2005). HMeiOTca CBepemm o bo3achctbhh MOK Ha noHBeHHbie MHKpoop- 
raHH3Mbi. noKa3aHO, hto OHa OKa3biBaeT bjihahhc Ha flHHaMHKy hhcjichhocth mhk- 
poopraHH3MOB b KD^CHbix HepH03eMax. BaKTepHH h aKTHHOMHueTbi CHanajia pe3Ko no- 
jjaBjiflioTCfl MOK (Ha 60—70 %), ho k 30-My puio Ha6jno,aeHHfl yBejiHHHBaioT cboio 
HHCJ ieHHOCTb npHMepHO b 1.5 pa3a (HHKapeB h pp., 2000). TaKoe HecKOjibKO napa^oK- 
cajibHoe ^eHCTBHe MOK aBTopbi oGmchhiot tcm, hto npw B3aHMOAeHCTBHH MHKpoopra- 
hh3mob c MOK b noHBe, bo 3 mo)kho, nponcxoAiiT 6HOTpaHC(J)opMauHH h 6HOAerpa,aauHfl 
3TOrO COejJHHeHHfl. ,I(eHCTBHTeJIbHO, BbIHBJieH pup MHKpOOpraHH3MOB, KOTOpbie THAPO- 
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jiH 3 yiOT CBA3L C-P (neTpoB h AP-, 1995; Xapenxo h Ap., 1995). pyrne MHXpoopraHH3- 
Mbl HCnOJIL3yiOT MeTHJI(J)OC(J)OHaTbI B KaneCTBe e^HHCTBeHHOrO HCTOHHHXa (J)OC(J)Opa 
(KoHOHOBa, HecMe^HOBa, 2002). B jiaOopaTopHbix onbiTax ycTaHOBJieHo, hto 6axTepHH 
Bacillus sp. h Pseudomonas sp. Bbi3biBaiOT OHOAerpa^auHio <J>oc<j)opopraHHHecxHX 
3arpH3HHK)mHX BemeCTB. 3tO CBOHCTBO MHKpOOpraHH3MOB Jie^CHT B OCHOBe 6hotcx- 
HOJiorHHecKoro noAXOAa b yrajiH3auHH toxchhhbix coeAHHeHHH. ,0,jw pa3pa6oTKH Me- 
toaob OHopeMeAHauHH noHB, 3arpa3HeHHbix npoAyKTaMH AeToxcHxauHH OB, b nacT- 
hocth MOK, 6mjih BbiAejieHbi iirraMMbi MHKpoopraHH3MOB, aAanrapoBaHHbie k 3TOMy 
TOKCHKaHTy. YpoBeHb AecTpyKUHH OB noBbimaeTCH npu cobmccthom achctbhh bmc- 
IIIHX paCTeHHH (copro, OBeC H nOACOJIHeHHHX) H HHTpOAyUHpOBaHHbIX IlITaMMOB 6aKTe- 
pHH (EpMaxoBa h AP-, 2004). OAHaxo xpoMe canpoTpo<j)OB noHBa oOhjibho 3acejieHa 

(J)OTOTpO(J)HbIMH MHKpOOpraHH3MaMH -IlpeACTaBHTeJIHMH pa3JIHHHbIX OTACJIOB BOAO- 

pocjieii. ^BjiHHCb nepBHHHbiMH npoAyueHTaMH, ohh HipaiOT 3HaHHTenbHyio pojib b npo- 
TeKaHHH Bcex MHxpo6HOJiorHHecxHX npoueccoB b noHBe. MHoroxparao o6cy)XAajiacb 
pojib noHBeHHbix BOAopocjieH Kax oahhx H3 HaHOojiee 3xcnpeccHbix h nyBCTBHTejibHbix 
HHAHKaTopoB XHMHHecKoro 3arpa3HeHHfl (IIlTHHa h AP-, 1998; ,H,0Mpa4eBa, 2005; Koh- 
AaKOBa h AP-, 2005). BMecTe c TeM npaxranecxH oTcyrcTByiOT cbcachhh o peaxijHH bo- 
Aopocnefi Ha MOK, nonaAaHHe xoTopofi b noHBy bo3mo)xho b npouecce yHHHTO)xeHHfl 
XHMHHeCKOrO Opy)KHfl h/hJIH npH aBapHHHbIX CHTyaUHHX. 

LJejibio HacToameH paOoTbi hbjihctch H3yHemie bo3Achctbhh pa3JiHHHbix xoHueHT- 
paUHH MeTHJI(J)OC(J)OHOBOH KHCJIOTbl Ha HHCJieHHOCTb H BHAOBOH COCTaB BOAOpOCJieH 
AepHOBO-nOA3QJIHCTOH nOHBbl. 


MaTepuaji h MeTOAHKa 

B onbiTax Hcnojib30BajiH naxorayio AepHOBO-noA30jiHCTyio cpeAHecyrjiHHHCTyio 
noHBy, HaH6ojiee pacnpocTpaHeHHyio b Khpobcxoh o6ji. h Ha TeppHTopHH oGtexTa 
no yHHHTO^ceHHio 4)oc(J)opopraHHHecKHX OTpaBJiaioiuHX BemeCTB. IIoHBy OTOnpajiH 
c rjiyOHHbi 0—10 cm. CoAepacaHHe opraHHHecxoro yrjiepoAa b Hen cocTaBjnuio 3.46 %, 
pH boahoh bbitjdxxh — 5.04. noHBy b nepBOH cepHH onbiTOB HHKy6HpoBajiH c MOK 

5 CyT, BO BTOpOH CepHH - 20 CyT. B KOHTpOJIbHOM BapHaHTe B nOHBy BHOCHJIH AH- 

CTHjuiHpoBaHHyK) BOAy, b onbiTHbix BapnaHTax — MOK b KOHueHTpaurax 5 • 10~ 3 h 
5- 10 -4 MOJib/ji. nocne HHKy6auHH nonBeHHbie o6pa3Ubi noMeiuaJiH b narnxH neTpH, 
yBjia^CMH ao 70 % ot nojiHOH BjiaroeMKocra. Ha rjiaAKyio noBepxHOCTb noHBbi pac- 
KjiaAHBajiH noKpoBHbie CTexjia, Ha KOTopbix b TeneHHe 3 Mec onpeAejnuiH bhaoboh 
COCT aB H o6HJIHe BOAopocjieH. KojIHHeCTBeHHblH yneT npOBOAHJIH npHMbIM MHXpOCXO- 
nHnecKHM MeTOAOM Ha 6, 12, 20 h 41-e cyTKH 3KcnepHMeHTa, npocMaTpHBaa 600 nojiefi 
3peHHH Ha 4 noxpoBHbix cTexjiax. 


Pe 3 yjibTaTbi h oScyHCAemie 

HaH6ojibmee xojihhcctbo bhaob BOAopocjieH ycTaHOBJieHo npn npeABapHTeJibHbix 
AJiHTejibHbix cpoxax HHxy6auHH noHBbi c MOK. Ha pncyHxe npeACTaBjieHO xojihhcctbo 
bhaob, BbiHBjieHHbix k xoHuy 2-ro Mecaua 3KcnepHMeHTa. npw 3tom MOK b Majiwx ao- 
3ax CTHMyjiHpoBana pa3BHTHe BOAopocjieH npw jiio6bix cpoxax HHxy6auHH. no bhaobo- 
My cocTaBy b HCCJieAOBaHHOH noHBe npeo6jiaAajiH Cyanophyta (Ta6ji. 1). 

HaH6ojiee 6oraToe bhaoboc pa3HOo6pa3He Cyanophyta OTMeneHO ajw BapnaHTa 
MOK 5 ■ 10 -4 MOJib/ji (HHxy6auH« 20 AHeft). H3 Bacillariophyta BCTpenajiHCb o6biHHbie 
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BjiHKHHe MeTHJi(J)oc(J)OHOBOH KHCJioTbi Ha KOJiHHecTBo bhjjob b ajibrorpynnnpoBKax. 

no och opAHHaT — KOJ1HH6CTBO bhaob; no och aOcuHcc — BapwaHTbi onbiTa: KOHTpojib 6e3 MOK, pa3Hbie KOHueHTpauHH 
MOK MOJib/ji. Bpe\w HHKySauHH, cyr: 1 — 5, 2 — 20. 

fljra pernoHa npe^CTaBHTejin poAOB Navicula, Hantzschia, Pinnularia. Cpe/jn Chloro- 
phyta npeoGjia^ajin bhabi poAOB Chlamydomonas h Coccomyxa. 

IIpH np^MOM MHKpOCKOnHHeCKOM yHCTe pa3BHTHe BOAOpOCJieH Ha nOBepXHOCTH 
noHBbi BnepBbie yAajiocb 3 a(J)HKcnpoBaTb Ha 6-e cyTKH. Ohh 6mjih npeACTaBJieHbi tojil- 
ko oAHOKJieTOHHbiMH Chlorophyta , hhcjichhoctl KOTopbix 6biJia HeBejiHKa h KOJie6ajiacb 
ot 6 ao 87 kji./cm 2 . Ha 12-e cyTKH hx hhcjichhoctl B03pocjia ao 40—94 kji./cm 2 , b koht- 
pOJlbHOM BapHaHTe nOJIBHJIHCb eAHHHHHbie KJieTKH AHaTOMOBbIX. HHKy6HpOBaHHe nOH- 
Bbi c MOK CTHMyjiHpoBajio pa3MHO)KeHHe 6e3reTepouHCTHbix Cyanophyta, a AJiHTeJib- 
Hoe npeABapHTejibHoe HHKyOHpoBaHHe ee c MOK b o6chx KOHueHTpauH^x — pa3MHo- 
)KeHHe reTepouHCTHbix (J)opM (125 kji./cm 2 npn KOHueHTpauHH 5-10^ h 1294 kji./cm 2 
npn 5 • 10" 3 MOJib/ji MOK). 


TABJIHUA 1 

BjIHHHHe MeTHJKjjOC^OHOBOH KHCJIOTbl (MOJIb/jl) Ha BHflOBOH COCTaB BOAOpOCJieH 
AepH0B0-n0A30JiHCT0H noHBH Ha 41-e cyTKH 3KcnepHMeHTa 


BapwaHTbi onbna 

5 AHeft npeABapmeAbHOH 

HHKyOaUHH 

20 AHeH npeABapHTeAbHOH 
HHKyOaUHH 

KOHTpOAb 

MOK 

5•10 -4 

MOK 
5-10-3 

KOHTpOAb 

MOK 

5 -10 —4 

MOK 

5 10-3 


Cyanophyta 


Anabaena cylindrica Lemm. 





+ 

A. sphaerica Bom. et Flah. f. conoidea Elenk. 
Calothrix brevissima G. S. West 

+ 

+ 

+ 


+ 

C. elenkinii Kossinsk. 

+ 

+ 

+ 

+ 

+ 

Cylindrospermum muscicola Kiitz. 

+ 



+ 


Leptolyngbya foveolarum (Rabenh. ex Gom.) 
Anagn. et Korn. 

+ 

+ 

+ 

+ 

+ 

L. fragilis (Gom.) Anagn. et Kom. 





+ 

Nostoc linckia (Roth) Born, et Flah. f. linckia 


+ 

+ 


+ 

N. linckia f. muscorum (Ag.) Elenk. 

+ 

+ 

+ 

+ 

+ 

N. paludosum Kiitz. 

+ 

+ 

+ 

+ 

+ 

N. punctiforme (Kiitz.) Hariot 

+ 

+ 

+ 

+ 

+ 

Phormidium autumnale lAg. ] Trevisan ex Gom. 


+ 





+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
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TABJ1 MU A 1 (npodoADtceHue) 
BapHaHThi onbua 


Bha 

5 flHefi npeABapHTejibHOH 
HHKyGauHH 

20 AHeM npeflBapHTejibHOfi 
HHKy6aUHH 


KOHTpOJIb 

MO>K 
5-10-4 

M<t>K 
5-10-3 

KOHTpOJIb 

MOK 

5-10-4 

M<DK 

5 -10-3 

Phormidium henningsii Lemm. 

+ 

+ 

+ 

+ 

+ 

+ 

Pseudanabaena papillaterminata (Kissel.) Kukk 

P. catenata Laut. 


+ 

+ 


+ 

+ 

Trichromus variabilis (Kiitz. ex Bom. et Flah.) 
Kom. et Anagn. 

+ 

+ 


+ 




Hant&chia amphioxys (Ehr.) Grun. 
Luticola mutica (Kiitz.) Mann 
Navicula mutica Kiitz. var. binodis Hust. 
N. pelliculosa (Breb.) Hilse 
Pinnularia borealis Ehr. 

Stauroneis anceps Ehr. 


Bacillariophyta 

+ + 

+ 

+ + 


+ 

+ 

+ 


+ 

+ 

+ 

+ 


+ 

+ 

+ 

+ 

+ 

+ 


+ 


+ 


Chlorophyta 


Chlamydomonas atactogama Korsch. 


+ 





C. gloeogama Korsch. 

+ 

+ 

+ 

+ 

+ 

+ 

C. oblongella Lund 


+ 





Coccomyxa confluens (Kiitz.) Fott 

+ 

+ 

+ 

+ 

+ 

+ 

Chlorococetzm sp. 


+ 


+ 

+ 

+ 

Scotiellopsis oocystiformis (Lund) Pune, et Kalina 




+ 

+ 


Htoto 

14 

18 

14 

16 

21 

15 


Ha 20-e cyTKH pa3BHBajincb npe/jCTaBHTeJiH Chlorophyta , Bacillariophyta , 6e3re- 
Tepou,HCTHwe h reTepouHCTHbie (a30T<J>HKCHpyiomHe) Cyanophyta. npH 3tom H3 nep- 
BOHanajibHoro OAHHaKOBoro (J)OHAa kjictok c(J>opMHpoBajiHCb rpynnnpoBKH, pa3JiHHaio- 
mnecfl no TOCJieHHOcra BOAopocjien h cTpyKType AOMHHaHTOB (Ta6ji. 2). 

KaK bhaho H3 AaHHbix Ta6ji. 2, BbicoKne KOHueHTpauHH MOK npn jiio6om cpoxe 
npeABapHTejibHOH HHKy6auHH noHBbi c AaHHbiM coeAHHeHneM Bbi3biBanH yBejinneHne 


TABJIHUA 2 


BjIMHHMe MeTMJI(J)OC(J)OHOBOH KHCJIOTbl (MOJIb/jl) Ha HHCJieHHOCTb BOJIOpOCJieH 
AepHOBo-no,zi30JiHCTOH noHBbi (MO,aejibHbiH onbiT, 20-e cyTKH 3KcnepHMeHTa) 



HHCJieHHOCTb, 

KJI./CM 2 



Cyanophyta 

BapwaHT 

Chlorophyta , % 

Bacillaryophyta, % 

6e3reTepouHCTHbie, 

% 

reTepouHCTHbie, 

% 


5 jiHen npeABapHTejibHOH HHKydauHH noHBbi 


KOHTpOJIb 

381 

94.75 

5.25 

0 

5- 10 -4 

350 

94.77 

5.43 

0 

5 -10~ 3 

1800 

9.72 

2.44 

61.11 


20 HHeii npeABapHTejibHOH HHKybauHH noHBbi 


KOHTpOJIb 

275 

93.09 

6.91 

0 

5 • 10“ 4 

975 

33.33 

1.95 

55.08 

5-10 -3 

2843 

18.25 

1.55 

4.57 
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TABJ1HUA 3 

BjIMHHMe MeTHJI(J)OC(J)OHOBOM KHCJIOTbl (MOJIb/jl) Ha MHCJieHHOCTb BOJIOpOCJieH 
jiepHOBO-nojuojiHCTOH noHBbi (Mo^ejibHbiH onbiT, 41-e cyTKH 3KcnepHMeHTa) 


BapnaHT 

MHCJieHHOCTb BOflOpOCJieH, kji./cm 2 

Chlorohyta + Bacilla- 
riophyta 

Cyanophyta 

o6maa 

MHCJieHHOCTb 

6e3reTepouHCTHbie 

reTepouHCTHbie 


5 flHeii npeABapHTeJibHOH HHKy6auHH noMBbi 


KoHTpOJIb 

4863 

0 

150 

5013 

5 • 10 -4 

3081 

1981 

356 

5418 

5•10“ 3 

6569 

2094 

200 

8863 


20 flHeii npe^BapHTeJibHOH HHKyOauHH noMBbi 


KoHTpOJIb 

2837 

16400 

mi 

27024 

T 

o 

i r\ 

20820 

30600 

6490 

57910 

5-10- 3 

18387 

9125 

45750 

73262 


njIOTHOCTH BOAOpOCJieH, KOTOpoe npOHCXOAHJIO 3a C4eT CHHe3eJieHLIX BOAOpOCJieH, co- 
CTaBjiaiomHx CBbirne 80 % ot oOiuefi hhcjichhocth (})ototpo(J)ob, TorAa xaK b KOHTpojib- 
hmx BapnaHTax (6e3 BHecemw MOK) npn He3HanHTejibHOH njioraocTH a6cojiiOTHO ao- 
MHHHpOBaJIH OAHOKJieTOHHbie 3ejieHbie BOflOpOCJIH. c yBeJIHHeHHeM cpoxa 3KCn03HIJHH 
TeHAeHUHfl cTHMyjiHpyiomero 3<J><j)eKTa MOK Ha pa3BHTHe Cyanophyta ycHjiHBajiacb 
h Ha 41-e cyTKH pa3BHrae BOAopocjien Ha noBepxHOCTH noHBbi Aocrarano ypoBHH «uBe- 
TeHHH». MaKCHMajibHbie noKa3aTejiH hhcjichhocth no-npeacHeMy oTMenajincb b Ba- 
pHaHTe c MOK 5 • 10 -3 MOJib/ji (Ta6ji. 3). 

AHajiH3Hpya pe3yjibTaTbi, npeacTaBJieHHbie b Ta6ji. 2 h 3, mohcho c/jejiaTb bbiboa o 
tom, hto noBbimeHHbie KOHueHTpauHH MOK h yAJiHHeHHbie cpoKH ee HHKyOauHH b non- 
Be cTHMyjiHpyKDT pa3MHO»ceHHe BOAopocjiefi, b nepByio onepeAb Cyanophyta. ilBjnracb 
ApeBHeHIHHMH o6HTaTeJIflMH njiaHeTbl, OHH CnOCOOHbl BbDKHBaTb B CaMbIX 3KCTpeMaJIb- 
hmx ycjioBrax cpeflbi. BbiconaHinHH ypoBeHb a^amauMH arax opraHH3MOB k npeccHHry 
(J)aKTopoB, yrHeTaiomHx Apyrne rpynnbi BOAopocjieH, oOycjioBJieH njiacranHOCTbio h 
MH oroo6pa3HeM nyreH hx MeTa6ojiH3Ma. Cnoco6HOCTb k OKCHreHHOMy (J)OTOCHHTe3y, 
a30T(J)HKCaUHH, CHHTC3 UIMpOKOTO Kpyra (J)H3H0JI0rHHeCKH aKTHBHbIX BemeCTB, HaJIHHHe 
CJIH3HCTbIX HeXJIOB, MyTyaJIHCTHHeCKOe CO)KHTeJIbCTBO C pa3H006pa3HbIMH CnopOBbIMH 
h HecnopoBbiMH rpaMnojio^cHTejibHbiMH h rpaMOTpnuaTeJibHbiMH 6aKTepmiMH o6ec- 
neHHBaiOT hm AOMHHHpoBaHHe b 3KOJiorHHecKHX HHiuax, HenpHroAHbix jyin Apyrnx 
BOAopocjieH. ripH 3 tom BbicoKaa CTeneHb a^anTauMH k KceHoOnoTHKaM onpeAejuieTCfl 
He TOjibKO 3a cneT coOctbchhoto MeTa6ojiH3Ma, ho h OjiaroAapa AeflTeJibHOCTH 6aKTe- 
pHH-cnyTHHKOB, cpeAH KOTopbix OTMeneHbi uejiJiK)ji03opa3pymaioiuHe, MeTaHoreHHbie, 
aMMOHH(J)HKaTopbi, A^CTpyKTopbi He(J)TH h Apyrne. B 3aBHCHMOCTH ot xapaKTepa cy6cT- 
paTa, Ha kotopom pa3BHBaiOTCH Cyanophyta , mchhiotch AOMHHHpyiomHe rpynnbi 6aKTe- 
pHH-cnyTHHKOB (fanonKa, 1999; IlaHKpaTOBa, 2001; 3aBap3HH, 2003, h ap)- Bhahmo, 
h b AaHHOM onbiTe HHTeHCHBHoe pa3MHO»ceHHe CHHe3eJieHbix npn noBbimeHHbix koh- 
ueHTpauHHx MOK CBjnaHO c AeflTejibHOCTbio nonBeHHbix OaKTepHH, npoH3BOAfliUHX 
rHApojiH3 MOK c BbiAejieHHeM HeopraHHHecKoro (J)oc(J)opa. CHHe3ejieHbie BOAopocjin, 
OCOOeHHO HX a30T(j)HKCHpyK>mHe (J)OpMbI, flBJIflflCb He3aBHCHMbIMH B CBOeM pa3BHTHH 
ot HajiHHHfl MHHepajibHoro a30Ta, TpeOoBaTejibHbi k oOecneneHHio (J)oc(J)opoM. IIoaTO- 
My BejiHKa BepoaraocTb Toro, hto B03pacTaHHe hx hhcjichhocth b BapnaHTe c MOK 
5 • 10" 3 MOJib/n CB«3aHO c noBbimeHHeM coAepacaHHa AOCTynHoro HeopraHHnecKoro 
(J)oc(J)opa. 
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MaccoBoe pa3BHrae Cyanophyta npn nonaAaHHH b noHBy MOK AaeT ocHOBaHHe ajm 
pa3pa6oTKH MeTO^OB peMeAHauHH xhmhhcckh 3arp«3HeHHOH noHBbi c Hcnojib30BaHHeM 
^aHHOH rpynnti MHKpoopraHH3MOB. 3Ta hA ea hbjihctch TeM 6ojiee npHBJieicaTejibHOH, 
hto b HaiiiHX npeAWAyiUHX HCCJieAOBaHHJix 6biJia AOKa3aHa 6HopecTaBpauHOHHaa pojib 
cHHe3eJieHbix BOAopocJieii b noHBax c noBbimeHHbiM coAep^caHHeM TaKHX nojuiioTaH- 
tob, Kax MbmibHK h cBHHeu, (JJoMpaneBa h AP-, 2006). 

TaKHM o6pa30M, MOK Kax npoAyKT AerpaAauHH (J)oc(J)opopraHH4ecKHx oipaBJuno- 
IUHX BemeCTB HBJiaeTCH OAHHM H3 (J)aKTOpOB, KOHTpOJIHpyiOIUHX pa3BHTHe B nOHBe pa3- 
jihhhmx rpynn BOAopocjieH. IIoBbimeHHbie KOHueHTpauHH MOK HHHUHHpoBajiH pa3BH- 
THe BOAopocJieH, oco6eHHO npn npeABapHTeJibHOM AflHTejibHOM cpoxe HHKy6auHH non- 
bm c MOK. HanGojibuiMH CTHMyjmpyiomHH 3(J)(})eKT MOK 0Ka3biBana Ha Cyanophyta , 
hto AaeT ocHOBaHHe paccMaTpHBaTb hx b xanecTBe B03M0)KHbix 6HoareHTOB b peMeAHa- 
AHH XHMHHeCKH 3arpfl3HeHHbIX IIOHB. 
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SUMMARY 


The influence of metylphosphonic acid, the end product of hydrolysis of such toxic agents as sarin, 
soman, Vx, on algae development in sod-podzol soil has been investigated. It is shown that 5 • 10 -4 
and 5 • 10 -3 mole/litre metylphosphonic acid concentration, with preliminary incubation periods of 
5 days and 20 days, stimulates blue-green algae propagation. As for special diversity, the represen¬ 
tative of Cyanophyta prevailed among algae groups. Increased concentrations initiated algae pro¬ 
pagation, especially provided with a long preliminary metylphosphonic acid soil incubation period. 
At the late stages of the experiment, Cyanophyta dominated in the both variants with metylphospho¬ 
nic acid, and their amount was much larger as compared with control variants. Mass Cyanophyta re¬ 
production under the influence of metylphosphonic acid, as well as their high species diversity, sug¬ 
gests that this group of organisms may deverve attention as possible bio-agents in chemically polluted 
soils remediation. 
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3KOJIOrHHECKHE OCOEEHHOCTH JIHUIAHHHKA 
LOBARIA PULMONARIA (LOBARIA CEAE) B PECnYBJIHKE KOMH 
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npHBeaeHbi pe 3 yjibTaTbi n 3 yHeHHa pacnpocTpaHeHHa n 3 KOJiorHH oxpaHaeMoro 3 nH<}>HTHoro jih- 
iuanHHKa Lobaria pulmonaria b PecnybjiHKe Komh. BbiaBJieHbi ueHOTHHecicax h cybcTpaTHaa npnypo- 
HeHHOCTb JIHIIiaHHHKa, H 3 yHeHbI BCTpeHaeMOCTb H oOHJIHe BHfla B 3 aBHCHMOCTH OT yCJIOBHH MecToobH- 
TaHHJI. 

KjiioHeBbie cJiOBa: Lobaria pulmonaria , nonyjumHX, pacnpocTpaHeHHe, 3KOJiorHHecKHe ycjiOBHa. 

LJejib pa6oTbi — BtwBJieHHe npHyponeHHOCTH oxpaHaeMoro jimuaHHHKa Lobaria 
pulmonaria (L.) Hoffm. k JiecHbiM (J>opMauHHM h pa3HbiM BH/jaM AepeBbeB b Pecny6- 
jiHKe Komh. 


MaTepnaji h MeTOAHKa 

C6op MaTepHana npoBOAHJica b jicthhh nepHOA 2001—2002 rr. Ha TeppHTOpHH Pec- 
nyOjiHKH Komh b pa3Hbix noA30Hax Tafirn: io»CHaa Tanra (IIpHJiy3CKHH p-H), cpeAHaa 
Tanra (CbiKTbiBKapcKHii h KopTKepoccKHH panoHbi), ceBepHaa Tanra (H^ccmckhh h 
YAO pCKHH paHOHbl). 

B jiecax pa3JiHHHoro B03pacTa, npoHcxo>KAeHHH h cocTaBa, a Taioxe Ha BbipyOKax 
6 hjio 3ano)KeHO 62 npo6Hbie ruiomaAH pa3MepoM 20 X 20 m, H3 hhx 29 — b ejiOBbix Jie- 
cax, 24 — b ocHHHHKax, 5 — b HBHHKax, 4 — Ha Bbipy6Kax. CpeAH jiecHbix (J)opMauHH 
npeAnoHTeHHe OTAaBajiH ApeBOCTOHM c bbicokhm o6hjihcm L. pulmonaria. Ha KaacAOM 
ynacTKe npoBOAHJiH noAcneT Bcex AepeBbeB c Jio6apneH, OTMenanH bha AepeBa, ero CTa- 
Tyc b ApeBOCToe (AOMHHaHT, cy6AOMHHaHT, cyxocTOH, noAJiecoK, noApocT, Bajie^CHHK, 
6ypejiOM, neHb), H3MepHJiH AHaMeTp Ha BbicoTe rpyAH, npHMepHbiH B03pacT (ncnojib30- 
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b&jih AaHHbie JiecHOH Taxcaunn), yroji HaKJioHa CTBOJia, ocBemeHHe. JJjin xapaxTepncTH- 
kh ypoBHa ocBemeHPW CTopoHbi CTBOJia, rae npoH3pacTaji jiHinaHHHX, 6buia Hcnojn>30Ba- 
Ha 4-6ajiJibHaa uiKajia: TeMHbiH ynacrox, xoporno ocBeiueHHbiH ynacrox b tcmhom Jiecy, 
3 aTeHeHHbiH ynacTox b oTxpbiTOM Jiecy, xoporno ocBemeHHoe H30JiHpoBaHHoe AepeBO 
(Scheidegger, jihhhoc coo6meHHe). Ha xa)XAOM CTBOJie onpeAeJiajiH MaxcHMajibHyio bm- 
coTy noAHflTHfl L. pulmonaria no CTBOJiy h o6hjihc no 7-6ajuibHOH uiKajie: 1 — e/tfi- 
HHHHbie 3K3eMnjiapbi, 1—2 Ha CTBOJie; 2 — hcckojibko 3X3eMnjiapoB, He o6pa3yiomHx 
cnJiouiHoro noxpbiTHa; 3 — MeHbine 3 % noxpbiTHH CTBOJia; 4 — 3—10; 5 — 11—25, 
6 — 26—50, 7 — 6ojibine 50 % (Kaupii, Halonen, 1992). Ha xa>XAOM CTBOJie OT6npajiH 
npo6bi Kopbi ajih onpeAeJieHHH pH. KHCJioraocTb xopbi onpeAejwuiacb cornacHO o6iue- 
npHHHTOH MeTO^HKe (OpJIOB 1975). 

MeTOAOM KoppejiauHOHHoro aHajiH3a ycTaHaBjiHBajiacb 3aBHCHM0CTb o6hjihh jih- 
uiaHHHKa ot noKa3aTejien, xapaKTepH3yK)mHx oxoJiorHHecxHe ycjioBHH o6HTaHHH BHAa. 

JIaTHHCKHe Ha3BaHH« cocy^HCTbix pacTeHHH npHBeAeHbi no cboakc C. K. Hepena- 
HOBa (1995). 


OScyxc^eHHe pe3yjibTaTOB 

CocTOHHHe nonyjiauHH Lobaria pulmonaria b Pocchh 

JJjih cocTaBJieHHH ueJiocTHoro npejjcTaBJieHHH o npouuioM h coBpeMeHHOM pac- 
npocTpaHeHHH Jio6apHH jieronHOH b npe^ejiax 6biBinero CoBeTcxoro CoK)3a, ee oxoto- 
nnHecKOH npHyponeHHOCTH h BbiHBJieHHH peajibHbix h noTeHunajibHbix yrpo3 bha Gbijih 
co6paHbi Bee AOCTynHbie JiHTepaTypHbie hctohhhxh, npocMOTpeH rep6apHH JiHinaH- 
hhkob EoTaHHnecKoro HHCTHTyTa hm. B. JI. KoMapoBa (LE), npoBe^eH onpoc jmxe- 
hojiotob. K co^cajieHHio, 3HanHTeJibHaa nacTb ony6jiHKOBaHHbix pa6oT othochtch k Ha- 
najiy—cepeAHHe npouuioro Bexa, noAaBjiaiomee 6ojibuiHHCTBo rep6apHbix o6pa3UOB, 
xpaHamHxca b EHH, 6wjio Taioxe co6paHO b nepBOH nojioBHHe XX b. Ha aHxeTy ot- 
KjiHKHyjiHCb 16 cneunajiHCTOB, pa6oTaiomHX b pa3JiHHHbix peraoHax Pocchh ot KajiH- 
HHHipaAa ao BjiaAHBocTOKa. Oahh otbct npHinen H3 EeJiopyccHH. 

B pe3yjibTaTe npoAenaHHOH pa6oTbi 6biJia co6paHa o6mHpHaa HH<J>opMauHH h co- 
CTaBJieHa 6a3a AaHHbix, BXjnonaiomaH cBeAOHHH o pacnpocTpaHeHHH JiHinaHHHxa, 
ochobhhx 3KOTonax h cy6cTpaTax, xjnoneBbix MecTOo6HTaHHax, yrpojxaiomHx <J>axro- 
pax no pernoHaM Pocchh. nojiyneHHbie cbcaohiih, hccomhchho, Tpe6yiOT ACTajibHeH- 
meH npopa6oTKH h 3acjiy»CHBaioT otacjibhoh ny6jmxauHH. B AaHHOH CTaTbe ocTaHO- 
bhmch jiHUib Ha o6iuhx h Han6ojiee HHTepecHbix MOMeHTax. 

LJejiocrayio xapTHHy o pacnpocTpaHeHHH BHAa nojiynHTb He yAanocb, nocxojibxy 
no MHOTHM perHOHaM CBeACHHH OTpbIBOHHbl HJIH OTCyTCTByiOT. 3 t 0 KaCaeTCH He TOJIbKO 
Taxon o6uiHpHOH TeppHTopHH, xax Cn6Hpb (AeTajibHO o6cjieAOBaHa jihuib ee lOHCHaa 
nacTb), ho h mhothx paHOHOB LJeHTpajibHOH Pocchh. 

B npeAejiax 6biBinero CCCP, cyAfl no jiHTepaTypHbiM HCTOHHHxaM xoHua XIX —ce- 
peAHHbi XX b., a Taxace cTapbiM rep6apHbiM c6opaM, Jio6apna jieronHaa 6biJia uinpoxo 
pacnpocTpaHeHHbiM bhaom, MaccoBO BCTpenajiacb no Been JiecHOH 30He, xax Ha paBHH- 
He, Tax h b ropax (KpbiJiOB, 1882; MapTbHHOB, 1882; Illejuib, 1883; Ejichxhh, 1908; Ca- 
bhh, 1909, 1912, 1914, 1918; Kpefiep, 1913; MepoxxoBCXHH, 1920; PaccaAHHa, 1929, 
1930a; OxcHep, 1939, h ap ). Tojibxo Ha npeAeJie pacnpocTpaHeHHH BHAa (ceBepHan h 
K»KH aH rpaHHuw JiecHOH 30 hm, BepxHHe nacTH ropHO-jiecHoro nonca) aBTopaMH (J)hx- 
cnpyeTCH CHH)xeHHe ero BCTpenaeMOCTH ao nojiHoro Hcne3HOBeHHH. C bbicoxhm noxpw- 
THeM jiHinaiiHHX OTMenajicn Ha CTBOJiax h bctbhx xax jiHCTBeHHbix, Tax h xbohhbix ac- 
peBbeB. B ropHbix panoHax 3aceji5iJi 3aMinejibie xbmhh, cxanw h xaMeHHCTbie poccbinn. 
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OTMeqeHM HaxoAKH h b6jih3h TaKHX xpynHbix ropoAOB, xa k MocKBa (TeHfleH, 1900) 
h CaHKT-IIeTep6ypr (Ejichxhh, 1921; PaccaAHHa, 19306). 

3a npomeAiuee BpeMfl BCTpeuaeMOCTb L. pulmonaria 3HaHHTeJibHO CHH3HJiacb. 

MHorHx peraoHOB, rAe paHbrne bha OTMeuajica noBceMecrao h MaccoBO, H3BecT- 
hm eAHHHHHbie HaxoAKH. Oco6eHHO nocTpa^ajiH eBponencxiie nonyjrauHH. IIpHBe- 
AeM jiHiiib A»a npHMepa. Eme b cepeAHHe npomjioro Bexa Ha TeppHTopHH YxpaHHbi 
L. pulmonaria 6biJia uinpoxo pacnpocTpaHeHa b npeAeJiax Been JiecHOH 30hm (BCTpe- 
najiacb b oxpecTHOCTHX KneBa), a b KapnaTax flBJWuiacb o6biuHbiM omuJurroM Ha ctbo- 
jiax jiHCTBeHHbix AepeBbeB (MaxapeBHU, 1947, 1963, OxcHep, 1956; MaxapeBHU h ap*, 
1982). B HacToamee BpeMfl Ha paBHHHHOH uacra YxpaHHbi 3a(J)HXCHpoBaHbi CHHTaH- 
Hbie MecToo6HTaHH« BHAa, npeACTaBjieHHbie HecxojibXHMH 3X3eMnjwpaMH (HepBOHa.., 
1996). Pa3po3HeHHbie nonyjnmiiH coxpaHHJiHCb jihuib b KapnaTax, rjiaBHbiM o6pa30M 
b npeAeJiax oxpaHJieMbix TeppHTopHH, Aa h Te HaxoABTca Ha rpaHH BbiMHpaHHfl bcjica- 
CTBHe aspoTexHoreHHoro 3arpji3HeHHfl B03Ayxa (HepBOHa.., 1996; Kondratyuk et al., 
1998). np H o6cjieAOBaHHH JiecoB HoBropoAcxoH o6ji. B. IT. CaBHU (1914) ynoMHHaeT 
o OojibinoM xoJiHnecTBe co6paHHbix o6pa3uoB L. pulmonaria , HaxoAfliAHxcji b «npe- 
xpacHOM» coctohhhh. HccjieAOBaHHfl O. A. KaTeHHHOH (1999) Ha toh )xe TeppHTopHH 
n03B0JIHJIH BbMBHTb BCeTO JIHUIb HeCXOJIbXO MeCTOo6HTaHHH BHAa, COXpaHHBUIHXCH 
b CTapoB03pacrabix enoBo-ocHHOBbix jiecax b6jih3h boaotoxob. AHajiH3Hpya nojiy- 
neHHbie AaHHbie, mojxho yTBepacAaTb, hto Ha ceroAHfliUHHH AeHb Ha TeppHTopHH eBpo- 
nenexofi, Pocchh bha uinpoxo; npeACTaBJieH tojibxo Ha lore Pecny&riHXH Kapejnw 
(KpacHaa XHHra.., 1995; Halonen, 1996; XepMaHecoH h AP-, 2002), b ceBepHOH uacra 
ApxaHreJibcxoH o6ji. (3axapueHXo, 1989; EaTanoB h AP-, 2005) h b PecnyOjmxe Komh 
(XepMaHecoH h AP-, 1998; Pystina, 1998; IlbicTHHa, 2003; CeMeHOBa, IlbicTHHa, 2003), 
MHoroHHCJieHHbie nonyjiauHH OTMeueHbi b ropax CeBepHoro KaBxa3a (KpHBopoTOB, 
1981). B Apyrnx pernoHax eBponencxoH uacra Pocchh JimnaHHHX b ochobhom coxpa- 
HaeTCH Ha 3anoBeAHbix TeppHToproix (Yp6aHHBHUioc, Yp6aHaBHueHe, 2004). 

OTMeneHO h H3MeHeHHe cy6cTparaoH npHypoueHHOCTH BHAa, hto cBjnaHO, npeA- 
nojio^CHTeJibHo, c MaccoBbiMH Bbipy6xaMH xopeHHbix JiecoB h cmchoh ochobhbix Jieco- 
o6pa3yioiuHx nopoA. Tax, HanpHMep, H3 13 cTapbix o6pa3uoB, co6paHHbix b npeAeJiax 
coBpeMeHHbix rpaHHu PecnyOjiHXH Komh h xpaHfliuHxcfl b rep6apHH jiHinaHHHXOB Eo- 
TaHHHecxoro HHCTHTyra hm. B. JI. KoMapoBa (LE), 9 npoH3pacTajin Ha xope ejin. B Ha- 
CTOJimee BpeMH ochobhmmh (J>opo(J)HTaMH L. pulmonaria b pecny6jinxe hbjmiotcji Men- 
xonHCTBeHHbie AepeBbfl — ocHHa, pfl6mia, HBa xo3b«. AHajiorHHHaa CMeHa cy6cTpaTa 
3a(J)HXCHpoBaHa ajm Apyrnx peraoHOB Ha eBponencxoM CeBepe h b cpeAHen nojioce 
Pocchh. 

B boctohhoh uacra Pocchh (AjiTafi, Ca^Hbi, Cajianp, IIpH6aHxajibe h 3a6anxajibe, 
,I(ajibHHH Boctox, CaxajiHH) JimnaHHHX mojxho oxapaxTepH30BaTb xax uinpoxo paenpo- 
CTpaHeHHMH h a aace odbiuHbiH (Maxpbin, 1990; CeAeJibHHxoBa, 1990,1993,1996; Cxh- 
pHHa, 1995; ,ZJaBbiAOB, 1999; EyAaeBa, 2000; Ojiopa h pacTHTeJibHOCTb.., 2001; Ha6a- 
HeHXO, 2002, h ap ). B Ch6hph npHcyTCTBne L. pulmonaria CBjnaHO rjiaBHbiM o6pa30M 
c pacnpocTpaHeHHeM b npeAropwix h ropax uepHeBOH Tanra. Ha ,ZJajibHeM BocToxe 
jiHiuaHHHX BCTpeuaeTca bo Bcex ranax JiecoB Ha pa3JiHHHbix BHAax AepeBbeB h xycTap- 
hhxob, a Taioxe xaMeHHCTbix cy6cTpaTax. 

B xauecTBe ochobhmx (J)axTopoB, orpaHHHHBaioiuHx pacnpocTpaHeHHe jiHinaHHH- 
xa b HacTOJiiuee BpeMH, cneunajiHCTbi OTMeuaiOT CBeAeHHe xopeHHbix JiecoB, 3arp«3He- 
HHe B03AyniHOH cpeAW, y3xyio cneuHajiimuHio BHAa, hto cBjnaHo c bmcoxoh Tpe6oBa- 
TejIbHOCTblO X yCJIOBHHM o6HTaHHH, OCo6eHHO X BJia^CHOCTH B03Ayxa. 
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Cy6cTpaTHaa npnypoHeHHOCTb Lobaria pulmonaria 
b TaoKHbix Jiecax Pecny6jiHKH Komh 


JJjia BbmBjieHHfl ueHOTH^ecKOH h cy6cTpaTHOH npHypoqeHHOCTH L. pulmonaria 
b apeBOCTOflx, xapaKTepH3yioiuHxcH bmcoxoh BCTpenaeMOCTbio h racjieHHocTbio jih- 
maHHHKa, 6 hjih 3ajioaceHbi npo6Hbie njiomaAH. KpoMe jiecHbix (J)opMauHH o6cjieAOBa- 
Hbi noiiMeHHbie hbhhxh h Bbipy6KH. 

Bee H3y4eHHbie Jieca (ocnHOBbie h ejiOBbie) oraocaTca k xaTeropHH cnejibix h nepe- 
ctohhmx (B03pacT 80 JieT h 6ojiee). Kax npaBHJio, 3 to AOCTaTOHHO xpynHbie MaccHBbi 
jieca c HH3KOH h cpeflHeii cTeneHbio (jiparMeHTauHH. CoMKHyTOCTb xpoH AepeBbeB b 
cpe^neM cocTaBJiaeT 0.3—0.4. 

B pe3yjibTaTe HccjieAOBamia 6bijio ycTaHOBJieHO, mo b ejioBbix Jiecax L. pulmona- 
ria npoH3pacTaeT Ha 6 ApeBecHbix BH^ax: Betula spp., Padus avium , Picea obovata , Po- 
pulus tremula , Salix spp. h Sorbus aucuparia (Bcero o6cjieAOBaHo 93 AepeBa). Bojiee neM 
b Tpera cjiynaeB jiodapHa 6buia BCTpeneHa Ha Sorbus aucuparia , xoTopaa aobojilho 
oObiHHa b noAJiecxe. TajuiOMbi jiHinaHHHxa Ha paOHHe, xax npaBHJio, MHoronHCJieHHbi h 
cocpeAOToneHbi b HHacHeii h cpeAHen nacrax ctbojiob (b cpe^HeM BbicoTa noAHaraa jih- 
uiaHHHxa no CTBOJiy cocTaBjiaeT 2.5 m), OTAejibHbie o6pa3Ubi 6 mjih 3a<J>HxcHpoBaHbi b 
HH acHefi nacTH xpoHbi Ha BbicoTe 5 (7) m. 

Btopoh no 3HaneHHio (J)opo(J)HT jxjui JioOapHH b ejioBbix <J>opMaimax — Picea obo¬ 
vata. B no,zj30Hax ioacHOH h cpeAHen Tafira Ha ejin JiHinaHHHX BCTpenaeTca xpaime peA- 
xo, nocenaeTca HCXjnonHTejibHO Ha OTMHpaiomHx HHacHHx BeTBax xpynHbix AepeBb- 
eB nepBoro (BToporo) apyca. B ceBepoTaeacHbix Jiecax AaHHoe aBJieHne Ha6jno,aaeTca 
qame. 3^ecb bha MoacHO BCTpeTHTb b aojihhhlix ejibHHxax b HHacHeii nacra xpynHbix 
ctbojiob, peace Ha njiaxopax—Ha BeTBax h CTBOJiax yrHeTeHHbix ejionex. OflHaxo BCTpe- 
qaeMOCTb h oOhjihc L. pulmonaria cpaBHHTejibHO HH3XHe, TajuiOMbi hmciot npH3HaxH 
yrHeTeHHa. 

B ochhobmx Jiecax o6cjieAOBaHO 158 AepeBbeB, b noAaBJiaiomeM OojibuiHHCTBe cjiy- 
naeB L. pulmonaria 6biJia OTMeneHa Ha CTBOJiax Populus tremula. JIo6apna nocejiaeTca 
TJiaBHblM o6pa30M B HHaCHeH HaCTH CTBOJIOB OCHH, AOMHHHpyiOIUHX B ApeBOCTOe, nOA- 
HHMaacb Ha BbicoTy b cpeAHeM flo 2 m, b OTAeJibHbix cjiynaax 6buia 3a<j)HxcHpoBaHa Ha 
BbicoTe 6— 7 m. B Jiecax CTapuiHx xjiaccoB B03pacTa ocHHa HanHHaeT Bbina^aTb H3 co- 
CTaBa ApeBOCToa, a JiHinaHHHX eiue AOJiro coxpaHaeTca Ha OypejiOMe, 3aBHcuiHx h ynaB- 
iiihx CTBOJiax. B ocHHHHxax jio6apna BCTpenaeTca Taxace Ha Apyrnx ApeBecHbix BHAax 
(i Sorbus aucuparia , BHAax Betula , Salix caprea , Abies sibirica h Picea obovata ), ho 3Ha- 
HHTejibHO peace. 

B 3apocjiax ap^bobhahbix hb (o6cjieAOBaHO 76 AepeBbeB) pulmonaria OTMenaeTca 
Tonbxo b noA30He ceBepHOH Tanm. Bee o6cjieAOBaHHbie HBHaxH npHyponeHbi x non- 
MeHHbiM yqacTxaM pex, ApeBocTOH o6i>ihho chjilho pa3peaceH. B ashhom rane HacaacAe- 
hhh ochobhum (J)opo(J)HTOM L. pulmonaria aBJiaeTca HBa npyTbeBHAHaa — Salix vimina- 
lis. Bee AepeBba hbli, Ha xoTopbix nocejiaeTca JiHinaHHHX, cTapbie, HepeAKO OTMHpaio- 
iAHe, xax npaBHJio hx ctbojibi chjilho HcxpHBjieHbi h hmciot HaxjiOH ao 30 — 50° (70°). 
JIo6apHa Ha Taxnx AepeBbax oGhjibho pa3pacTaeTca h AOMHHHpyeT cpeAH 3nH<|>HTHO- 
ro jiHmaHHHxoBoro noxpoBa He tojibxo Ha CTBOJie, ho h b HHacHen nac™ xpoHbi. Kpo¬ 
Me toto, JiHinaHHHX o6HTaeT Ha Lonicera pallasii, Betula spp., Sorbus aucuparia , Pa¬ 
dus avium h Juniperus communis , ho BCTpenaeTca peace h b MeHbineM o6hjihh. 

B loacHbix h ueHTpajibHbix paHOHax Pecny6jiHXH Komh 3HanHTejibHbie mioiuaAH 3a- 
HaTbi Bbipy6xaMH. Ha Bbipy6xax 2000 — 2001 rr. 6 mjio 3ajioaceHo 4 npo6Hbie njiomaAH: 
1 — Ha cnjiouiHOH h 3 — Ha ycjiOBHo-cnjiouiHbix (Bbipy6jieHbi tojibxo XBOHHbie Ae¬ 
peBba). HaMH o6cjieAOBaHO 34 AepeBa. YcTaHOBJieHO, hto Ha ycjiOBHo-cnjiouiHbix bli- 
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py6icax jiHinaiiHHX eme HeKOTopoe BpeMH (1 — 2 ro/ja) coxpaHfleTca Ha ocTaBJieHHtix 
CTBOJiax ochh, OAHaKo perHCTpHpyeTCH 3HaraTeJibHoe yxyAmeHHe b HTanbHOCTH Tajuio- 
mob Kax cTaptix, Tax h mojioamx (H3MeHeHHe oxpacKH Ha KpacHOBaTO-frypyio, Hexpo3 
OTAejibHbix ynacTKOB, oco6chho xpaeBbix) BiuiOTb ao hx nojmoro OTMHpaHHa bcjicact- 
BHe pe3KOrO H3MeHCHH$I MHKpOKJIHMaTHHeCKHX yCJIOBHH. Ha CnJIOUIHOH Bbipy6xe eAHH- 
CTBeHHbiH CHJibHO yrHeTeHHbiH 3K3eMnjwp L.Jmlmonaria 6mji HaiiAeH Ha cTBOJie 6epe- 
3bi. OTMeneHo Tax)xe 3HawrejibHoe CHH)xeHHe o6hjihh h yxyAineHHe noxa3aTejieH )XH3- 
HeHHoro coctohhhh BHAa b ApeBocTOflx, HenocpeACTBeHHO npHMbixaiomHx x Bbipy6xaM. 

TaXHM o6pa30M, Ha TeppHTOpHH HCCJieAOBaHHfl B pa3JIHHHbIX (J)OpMaUHHX JieCOB 
h hbobmx 3apocjwx Jio6apH« 6buia 3aperHCTpHpoBaHa Ha Ae bath BHAax ApeBecHbix no- 
poA. Bcero 6wjio o6cJieAOBaHO 327 AepeBbeB c L. pulmonaria. B noJiOBHHe cJiynaeB jih- 
maHHHX BCTpeneH Ha Populus tremula, Aajiee no y6biBaHHio cneAyiOT Salix spp., Sorbus 
aucupari&f Picea obovata, Betula spp. OneHb peAKO b xanecTBe (J)opo(J)HTOB OTMenaiOT- 
ch Padus avium , Lonicera pallasii h Juniperus communis. 

y CTaHOBJieHO, hto b Tae^CHbix Jiecax pecny 6 jiHXH L. pulmonaria b 6 ojibiiiHHCTBe 
cjiynaeB noceJiaeTCfl Ha AepeBbax, hbjmioiuhxch AOMHHaHTaMH (51 %) h cy 6 AOMH- 
HaHTaMH (16 %), b ApeBocroe. Oco6chho Harji&AHO yxa3aHHaa 3axoHOMepHOCTb npo- 
HBHJiacb b ochhobmx Haca)XAeHHflx, rAe 83 % o 6 cjieAOBaHHbix AepeBbeB c JioGapneH 
(J)opMHpyiOT ochobhoh apyc ApeBocToa. HeManoBa»CHbiM cy 6 cTpaTOM oxa3ajic)i cyxo- 
ctoh h Bajie^CHHX AepeBbeB. B ueJioM ApeBecHbiH omaA, Bxjnonafl Taioxe 6 ypeJioM h 
nHH, cocTaBJweT 26 % ot 3aperHCTpHpoBaHHbix Haxo)XAeHHH JiHinaHHHxa. Pojib AepeBb¬ 
eB h xycTapHHXOB noAJiecxa, BbicTynaiomHx b xanecTBe <J>opo<|>HTa L. pulmonaria , Han- 
6 ojiee 3HanHMa b eJioBbix Haca^CAeHH^x. 

Ha xa^CAOM AepeBe 6wjio oueHeHO o6hjihc JiHinaHHHxa no 7-6ajuibHOH rnxajie (Kau- 
pii, Halonen, 1992). CpeAH JiecHbix coo 6 mecTB caMoe Bbicoxoe o6hjihc jio 6 apHH 3a<j)Hx- 
CHpoBaHO b hbobmx Haca)XAeHHjix — 3. 6 , HaHMeHbinee — b ochhhhxbx (3.1). CpeAH (J)o- 
PO(J)htob no AaHHOMy noxa3aTejno JiHAnpyiOT hbbi — 4.0, 3aTeM cjieAyiOT 6epe3bi -r- 
3.7 h ochhh — 3.6. B cpeAHeM o6hjihc HeBbicoxoe h cocTaBJiaeT 3.2. 

BcTpenaeMOCTb h o6hjihc JiHinaHHHxa Lobaria pulmonaria 
b 3aBHCHMOCTH ot ycjioBHH o6HTaHHH Ha CTBOJiax AepeBbeB 

3nH(J)HTHbie jiHinaHHHXH, HecMOTpa Ha hx mnpoxoe pacnpocTpaHeHHe b 6 opeajib- 
hmx Jiecax, TecHO CB«3aHbi c onpeAejieHHbiMH 3xojiorHHecxHMH ycjioBHHMH cpeAW o6h- 
TaHHH, hto noATBep)XAaeTCfl MHoroHHCJieHHbiMH HCCJieAOBaHHHMH (Barkman, 1958; 
CbiMepMaa, 1970, h ap ). Hmciotch CBeAeHim o bjihhhhh Ha cocTaB 3 nn(J)HTHoro jih- 
maHHHXOBoro noxpoBa <J>H3Hxo-XHMHHecxHx cbohctb cy 6 cTpaTa, BbicoTbi HaA 3eMjien 
h 3xcno3HUHH cTBOJia, THna Jieca, coMXHyTOcra h njioraocTH ApeBOCToa, B03pacTa Ae¬ 
peBbeB, AnaMeTpa CTBOJia, xaTeropHH )xh3hchhocth AepeBbeB h napaMeTpoB xpoHbi. 
Han 6 ojiee Bbicoxne Tpe 6 oBaHH« x ycjioBHHM o 6 nTaHHH npoaBJunoT peAKHe h oxpaHae- 
Mbie BHAbi jiHinaHHHxoB. OAHaxo HauiH 3Hafflw 06 3xojiorHHecxHX (J)axTopax cpeAM, 
BaacHbix a™ ^CH3HeAe«TejibHOCTH JiHinaHHHxoB, xpaime orpaHHneHbi. Bee 3to enpa- 
BeAJiHBO h b OTHOineHHH x L. pulmonaria. 

Mbi paccMOTpejiH cjieAyiomHe xapaxTepncraxH ycjioBHH MecTOo6HTaHH« L. pulmo¬ 
naria'. B03pacT AepeBa, xHCjioraocTb xopbi, CTpyxTypa noBepxHocra xopbi, AHaMeTp h 
yroji HaxjioHa CTBOJia, BbicoTa noAHjrora JiHinaHHHxa no CTBOJiy, ocBemeHHOCTb (Ta6ji. 1). 

Bo3pacT AepeBbeB. B onpeAejieHHH tohhoto B03pacTa ApeBecHbix bhaob cymecTBO- 
BajiH TpyAHOCTH, CB«3aHHbie c OTcyrcTBHeM B03pacraoro 6ypaBa. no3TOMy ajia onpeAe- 
jieHHH npH6jiH3HTejibHoro B03pacTa 6mjih ncnojib30BaHbi CBeAeHHa, xapaxTepH3yiomHe 
TaxcauHOHHbie noxa3aTejin ApeBOCTO* xaacAoro BbiAejia Ha jiecoycTpoHTejibHbix xapTax. 
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TABJ1HUA 1 

Cpejmne noKa3aTejiM o6mjihh jimiiaHHHKa Lobaria pulmonaria 
h xapaKTepHCTMK ycJiOBHH MecTOo6MTaHMH b Jiecax Pecny6jiMKM Komh 



OcHHHHKH 



1 

2 

3 

4 

5 

6 

D 

D 

2 

3 

4 


6 

7 

Pop ulus tremula 

141 

3.2 

2.1 

1.9 

7.8 

4.6 

37 

10 

3.6 

2.7 

1.6 


4.6 

44 

Picea obovata 

2 

mWm 

0.8 



4.7 

11 

26 

2.5 

2.0 

2.0 


4.8 

16 

Sorbus aucuparia 

7 

3.3 

2.1 


KTJI 

6.0 

7 

33 

3.4 

2.5 

2.2 

11.5 

5.9 

12 

Salix spp. 

2 

mWm 

1.4 

1.0 

BTImIi 

4.7 

34 

8 

gyii 

3.2 

1.6 

26.3 

5.4 

25 

Betula spp. 

3 

3.3 

2.0 

1.7 

11.7 

5.4 

27 

15 

3.2 

1.9 

1.5 

15.2 

5.5 

30 

Abies sibirica 

Padus avium 
Juniperus communis 
Lonicera pallasii 

3 

1 

1.0 

I 

0 

5.1 

1 

I 

1 

2.0 

I 

40.0 

4.8 

8 

B 3 BeuieHHoe 

cpejwee 


3.1 

2.1 

1.9 

10.2 

4.7 

35 


3.2 

2.3 

1.9 

10.8 

5.3 

21.0 


TAEJIHIJA 1 ( npodoAotcenue) 



Hbhhkh 


1 

2 

3 

4 

5 

6 

7 

Populus tremula 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

Picea obovata 

— 

— 

— 

— 

— 

— 

— 

Sorbus aucuparia 

2 

2.0 

0.9 

2.0 

12.5 

5.5 

4 

Salix spp. 

65 

3.7 

3.5 

2.7 

37.4 

5.7 

26 

Betula spp. 

3 

3.7 

5.1 

2.7 

6.7 

5.1 

40 

Abies sibirica 

— 

— 

— 

— 

— 

— 

— 

Padus avium 

2 

3.0 

0.8 

2.0 

12.5 

5.1 

9 

Juniperus communis 

1 

3.0 

0.5 

2.0 

0 

5.3 

3 

Lonicera pallasii 

3 

3.0 

1.3 

2.7 

6.7 

4.4 

3 

B3BeuieHHoe 

cpejmee 


3.6 

3.3 

2.7 

33.1 

5.6 

25 


IlpHMeHaHHe. 1 — hhcjio o6cjienoBaHHbrx ctbojiob, 2 — o6miHe (b Gaiuiax ot 1 no 7), 3 — BbicoTa nojjHHTHfl 
JiHiuaHHHKa no CTBOJiy (m), 4 — ocBemeHHe (b 6ajuiax ot 1 no 4), 5 — yroji HaKJiOHa CTBOJia (b rpajjycax), 6 — pH Kopbi, 
7 — flnaMeTp CTBJia (cm). 


BbiHBJieHO, hto MOJiOAwe TajijioMbi L. pulmonaria HaHHHaiOT 3 acejum> aepeBba, aoctht- 
uiHe B 03 pacTa 70—80 JieT (aaHHbie othocatca b ochobhom k ochhobbim JiecaM). Maxcn- 
ManbHbiM B 03 pacT 0 M (200 h 6ojiee JieT), no-BHjjHMOMy, oGjia^ajiH ejiH, pacTymne b nep- 
bom apyce noHMeHHbix ejioBbix HacaacjjeHHH. 

OrpyKTypa Kopbi. B Hamefi pa6oTe 312 (87 %) oOcjieAOBaHHbix ctbojiob (ywrbiBa- 
jiHCb Kax JXHBbie jjepeBwi, Tax h cyxocTOH, iihh, OypejioM h BajioxHHx) b MecTe npoH3pa- 
CTaHHH jioOapHH oOjiaAajiH 6ojiee hjih MeHee tojictoh TpeiuHHOBaTOH xopofi. Hemyma- 
Taa Kopa 6buia 3a<j)HxcHpoBaHa y 26 (7 %) jjepeBbeB (ejib) h rjia/tfcaa Kopa Ha 13 (4 %) 
CTBOJiax (nepeMyxa, pa6HHa, nnxTa). Ha 8 o6cjiejjoBaHHbix cTBOJiax (pa6HHa, ocHHa, 
ejib) jio6apHH pocjia Ha o6Ha)xeHHOH hjih rHHiomeH jjpeBecHHe. HHTepecHO, hto y 35 % 
ctbojiob JKHBbix aepeBbeB Kopa HanHHajia OTCJiaHBaTbca h noABepraTbca HanajibHbiM 
CTa^HHM rHHeHHfl, ay 13 % o6cjiejjoBaHHbix ctbojiob o6Hapy)xeHa cnjibHaa CTeneHb 
pa3Jio»ceHHH OT^eJibHbix ynacTxoB xopw. Oco6chho nacTO Taxne ctbojibi Ha6jnojjaiOTCfl 
cpejjH CTapoB03pacTHbix jjepeBbeB ochhbi h hbm. B o6iuen cjiojxhocth, yraTbiBaa xa k 
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miBbie, TaK h MepTBbie AepeBba, 49 % o6cjieAOBaHHbix ctojiob b Mecre npoH3pacTaHHa 
L. pulmonaria hmcjih Kopy, HaxoAiimyiocfl Ha pa3jiHHHbix CTaAHax pa3pymeHHfl. HeT- 
BepTaa nacTb (24 %) H3yneHHbix ctbojiob b MecTe npHKpeiuieHHfl jio6apHH HMeJia xopo- 
UIO pa3BHTbIH MOXOBOH nOKpOB. 

/(naMeTp CTBOJia. ^HaMeTp ctbojiob Ha ypoBHe rpyzjH (130 cm) H3MepjuiH tojibko 
y CToamHX AepeBbeB (b tom nncjie cyxocTOHHbix). 3aMepbi 6mjih c^ejiaHbi y 306 AepeBb- 
eB. MaKCHMajibHbiH AHaMeTp OTMeneH y ochhbi — 88 cm, MHHHMajibHbiH y ejiH — 2 cm. 
CpeflHHH j^HaMeTp ctbojiob cocTaBJiaeT 24 cm. 

Yroji HaKJiOHa CTBOJia. ^jia HexoTopbix JiHinaHHHKOB oneHb Ba^ceH HaiaiOH ctbo- 
Jia, nocKOJibxy 3nH(J)HTHaa pacraTejibHOCTb jiynme pa3BHBaeTca Ha Bjia^CHOH h xoporno 
OCBemeHHOH BepXHeH CTOpOHe. IIOJIO^CHTeJIbHO HaKJIOHeHHbie nOBepXHOCTH ctbojiob 
nojiynaiOT b 2 — 3 pa3a 6ojibme oca/ucoB, neM OTpHijaTeJibHO HaKJIOHeHHbie (ropuiKOB, 
1991). B cpe^HeM yroji HaKJiOHa ctbojiob o6cjieAOBaHHbix /jepeBbeB He6ojibinoH h co- 
CTaBjiaeT 14° (Ta6ji. 1). Ctbojibi nojioBHHbi o6cjieAOBaHHbix aepeBbeB He hmciot HaKJio- 
Ha. MaKCHMajibHbiH H3 3aperHCTpHpoBaHHbix yrjiOB HaKJiOHa y )khbmx AepeBbeB paB- 
RaeTCH 70° (Salix viminalis). 

BbicoTa Ha# 3eMJieu. C yBejiHneHHeM bmcoth noAHATira Ha# 3eMJien Ha6jno,aaeT- 
ca H3MeHeHHe xapaKTepncTHK mhothx Ba^cHbix ajm o6nTaHHa JiHinaHHHKOB 3KOJiorHHe- 
CKHX (J)aKTOpOB. K OCHOBHbIM H3 HHX OTHOCHTCfl pe3KOe H3MeHeHHe ypOBHfl OCBeiljeH- 
hocth h Bjia^CHOcra. MeHaeTca CTpyKTypa noBepxHocra Kopw: y ocHOBaHHa CTBOJia 
Kopa 6ojiee rpy6aa h TpemHHOBaTaa, nacro o6pacTaeT 6pno(J)HTaMH, b BepxHen nacTH — 
MOJio^aa, rjia^Kaa. 

B Tae^CHbix Jiecax Pecny6jiHKH Komh Ha CTBOJiax AepeBbeB TajuiOMbi L. pulmo¬ 
naria HaHHHaiOT noaBjiaTbca b cpeAHeM Ha BbicoTe 50—70 cm ot 3cmjih, peAKO HH^ce. 
KoMJieBaa nacTb AepeBbeB, oco6chho ochh, iiohth nocToaHHO noKpbiTa MxaMH, hto 
npenaTCTByeT o6pa30BaHHio kojiohhh MeHee KOHKypeHTOcnoco6Hbix JiHinaHHHKOB. 
Bo3mo)kho, He^ocTaTOK ocBeiueHHa b caMbix hh^chhx ynacTKax ctbojiob TaK^ce orpa- 
HHHHBaeT paccejieHHe BHAa. BbicoTa noflHjmw jiHinaHHHKa no CTBOJiy b ochhobbix h 
ejiOBbix jiecax npn6jiH3HTeJibH0 ojjHHaKOBaa (Ta6ji. 1). MaKCHMajibHbiH noKa3aTeJib 
b tom h apyroM cjiynae paBHaeTca 7 m, B3BemeHHoe cpeAHee 3HaneHHe ajm ochhhhkob 
cocTaBjiaeT 1 m, ajm ejibHHKOB — 2.3 m (Ta6ji. 1). B o6cjieAOBaHHbix HBHaKax BbicoTa 
noAHaraa hzljx 3eMJien L. pulmonaria hcckojibko Bbirne. Oahh pa3 JiHiuaHHHK 6 wji 3a- 
(J)HKCHpoBaH Ha oTMeTKe 15 m, cpeAHaa BbicoTa 3.3 m. Ha6jnoAaeMoe aBJieHHe cjieAO- 
Bajio o^CHflaTb, nocKOJibKy b noHMeHHbix 3apocjiax ApeBOBHAHbix hb cKjiaAHBaiOTca 
Han6ojiee 6jiaronpnaTHbie MHKpoKjiHMaraHecKHe ycjioBHa ajm o6nTaHHa jio6apHH jie- 
roHHOH, a HMeHHO o6hjihc cBeTa BCJieACTBHe CHJibHOH pa3pe»ceHHOCTH ApeBOCToeB h no- 
ctohhho BbicoKaa BJia^cHOCTb B03Ayxa H3-3a 6 jih3koto pacnojio^ceHHa BOAOTOKa. 

KHCJiOTHOCTb cyScTpaTa. KncjiOTHOCTb Kopw aBJiaeTca oco6chho 3HanHMbiM (J)aK- 
TOpOM, OipaHHHHBaiOIUHM paccejieHHe MHOrHX 3nH(|>HTHbIX JiHinaHHHKOB. IIOAaB- 
jwioiuee 6ojibuiHHCTBO 3nH(J)HTOB b 6opeajibHbix Jiecax aBJiaiOTca auHAO(J)HJiaMH h pac- 
TeT Ha khcjioh Kope (pH = 3—4) uinpoxo pacnpocTpaHeHHbix ApeBecHbix bhaob — ejiH, 
cochm, 6epe3bi (Kuusinen, 1994). JiHiuaHHHK L. pulmonaria othochtch k cy6HeHTpo- 
(J)HjiaM—cjia6biM auimo(J)HJiaM (Wirth, 1995). 

B HauiHx HccjieAOBaHHHx MHHHMajibHoe 3HaneHHe khcjiothocth (pH = 3.8) OTMeneHO 
AJifl Populus tremula h Picea obovata (Ta6ji. 2), MaKCHMajibHoe (pH = 7.3) — AJifl Sorbus 
aucuparia. CpeAHee 3HaneHHe khcjiothocth Kopbi Bcex o6cjieAOBaHHbix AepeBbeB paB- 
HaeTca 5.2. YcTaHOBJieHO, hto noKa3aHHa pH Kopbi AepeBbeB, H a KOTopbix b 6ojibuiHHCT- 
Be cjiynaeB nocejiajiacb L. pulmonaria , HaxoAflTca b AHana30He 3HaneHHH ot 4 jxo 6. 

OcBemeHHe. Cpe^H Bcex HccjieAOBaHHbix pacTHTejibHbix coo6iuecTB Han6ojiee bbico- 
khm ypoBHeM ocBeiueHHOCTH xapaKTepH3yiOTCfl noHMeHHbie hbmkh (Ta6ji. 1). ^Z^jm och- 
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TABJIMUA 2 


KncjioTHOCTb Kopbi pa3JiH4Hbix BHflOB aepeBbeB 


Bun aepeBa 

3HaneHHe pH 

min 

max 

cpeaHee 

Populus tremula 

3.8 

6.6 

4.6 

Salix spp. 

4.4 

6.7 

5.6 

Abies sibirica 

4.9 

5.3 

5.1 

Picea obovata 

3.8 

5.2 

4.8 

Betula spp. 

4.4 

6.0 

5.9 

Padus avium 

4.7 

5.6 

4.8 

Sorbus aucuparia 

4.7 

7.3 

5.6 

Juniperus communis 


5.3 


Lonicera pallassi 


4.4 


Cpe^Hee 

5.2 


hobhx h ejioBbix JiecoB nojiyneHbi paBHbie noKa3aTejiH. BbMBjieHO, hto b ochhoblix 
jiecax L. pulmonaria nocejweTCB Ha CTBOJiax ejm, b ochobhom hmcioiuhx ocBeiueHHe 
Bbirne cpe^Hero (Ta6ji. 1 ). B ejioBbix Jiecax ocBemeHHe Bcex ctbojiob c Jio6apHeH He npe- 
BbimaeT 2 6ajuioB, 3a HCKJiioHeHHeM p«6hh (2.2 6ajuia). HanoMHHM, hto b ejibHHKax 
ctbojim ph6hhli hbjihiotch HaH6ojiee BaacHbiM cy6cTpaTOM ajm jio6apHH. Ph6hhli c o6h- 
TaiomHM Ha hhx jiHuiaHHHKOM b paccMaTpHBaeMbix h aca^cACHHHX 06 bIHH 0 paCTyT B 
«OKHax» hjih 6ojiee hjih MeHee pa3pe»ceHHbix ynacTKax apcboctoh. 

B HaiiiHx HccJieAOBaHHHx CAejiaHa nonbiTKa Hafira 3aBHCHMOCTb o6hjihh jiHiuaH- 
hhkob ot noica3aTeJieH, xapaKTepH3yK)mHx 3KOJiorHHecKHe ycjioBHH o6HTaHH« BHAa: 
pH Kopbi, ocBemeHHOCTb, yroji HaKJioHa, BbicoTa HaA 3eMJieH, oxpy»CHOCTb CTBOJia. 
IIpH aHajiH3e Bcero MaccHBa AaHHbix ycTaHOBJieHa AOCTOBepHaa noJioHCHTejibHaa 3a- 

BHCHMOCTb o6hJIHH TOJIbKO OT OAHOTO (jmKTOpa-BbICOTbl nOAHJITHfl no CTBOJiy (CM. pH- 

cyHox). B ocTajibHbix cjiynaax (ocBemeHHOCTb, pH Kopbi, AHaMeTp CTBOJia, yroji Ha- 
KjioHa h t. a ) cbh3h 6mjih KpaHHe cjia6bie. 



B3aHMOCB«3b o6hjihh Lobaria pulmonaria h MaKCHMajibHOH bbicotbi noflHHTHJi Haa 3eMJiefi b TaeacHbix 

jiecax Pecny6jiHKH Komh. 

Flo och a6cuncc — o6HJiHe, 6ajuiu; no och opflHHaT — BbicoTa iioahjitiui Lobaria pulmonaria naa 3eMJien, m. 
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3aKJiioHeHHe 


CoBpeMeHHtie mctoam bcachha jiecHoro xcmficTBa h aopoTexHoreHHoe 3arp«3He- 
Hiie B 03 AyiiiH 0 H cpeAH, npHHHBmee rjio6ajibHbie MaciiiTa6bi, cTanH npHHHHOH pe3Koro 
coKpaiueHHa, b oTAeJibHbix cjiynaax — HC4e3HOBeHHH nonyjwuHH 3iiH<|>HTHoro JiHiuaii- 
HHKa L. pulmonaria bo mhothx perHOHax EBponbi. Ha ceroAHfliHHHH AeHb bha uinpo- 
ko BCTpeqaeTca tojibko Ha EBponeficKOM CeBepe, r^e coxpaHHJiHCb MaccHBbi HeHapy- 
meHHbix JiecoB, pa3BHBaioiuHxca b pe^CHMe ecTecTBeHHOH ahhbmhkh, h b ropax CeBep- 
Horo KaBKa3a. Ha TeppHTopHH Pecny6jiHKH Komh JiHuiaHHHK uinpoKO pacnpocTpaHeH 
Ha BceM npoTa^ceHHH TaeacHOH 30 hm, a b iohchbix pafioHax b cnejiwx ocHHHHKax ab- 
JiaeTCH o6bIHHbIM 3nH(|>HTHbIM BHAOM. 06HTaeT npeHMymeCTBeHHO B CTap0B03paCTHbIX 
jiecax, KopeHHbix hjih npoH3BOAHbix nHporeHHoro npoHCXo^CAeHHa. OcHOBHbie cy6- 
CTpaTbi — KpynHbie ctbojibi ochhbi, p«6HHbi h hbbi. Bha o6jiaAaeT AOCTaTOHHOH 3KO- 
norHHecKOH nAacTHHHocTbio. noATBep)KAeHHeM 3TOMy aBJiaeTCfl to, hto L. pulmonaria 
BCTpenaeTca Ha mhothx BHAax AepeBbeB b pa3JiHHHbix (J)opMauH«x 6opeajibHbix JiecoB. 
BbWBJieHbi napaMeTpbi AepeBbeB-(J)opo(J)HTOB, H3 KOTopbix HaH6oJiee 3HaHHMbiMH a™ 
IipOH3paCTaHRH JIHIIiaHHHKa flBJWHOTCfl KHCJIOTHOCTb H CTpyKTypa IIOBepXHOCTH Kopw. 
fljw Bcex jiecHbix <J>opMauHH AOCTOBepHO ycTaHOBJieHO yBeJiHHeHHe o6hjhw c blico- 
toh noAHHTHa jiHinaHHHKa HaA 3eMJieH. B HacToamee BpeMa coctoahhc nonyjiauHH 
L. pulmonaria b Pecny6jiHKe Komh mo)kho oueHHTb Kax cTa6HJibHoe, b 6jiH)KaHiiiee 
BpeMa Aaace npn coBpeMeHHbix TeMnax pa3BHTH« jiecHOH h npoMbiuuieHHbix oTpac- 
jiefi peraoHa yrpo3bi He oacHAaeTca. 
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SUMMARY 

The results of a study of distribution and ecology of a protected epiphytic lichen Lobaria pulmo- 
naria in the Komi Republic are presented. Its coenotic and substrate preferences are revealed; the de¬ 
pendence of its occurrence and abundance on environmental conditions is studied. 
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Y Rhododendron luteum h R. schlippenbachii rHHeueu B03HHKaeT xax napaicapnHbm h tbkhm ero CTpoe- 
HHe coxpaHHeTca BBepxy 3aBH3H h b ctojiOhkc. JIonacTH pbuibua cBoOoflHbie, xax b anoicapnHOM nmeuee. 
B cpeflHeu nacTH 3aBH3H nponcxo^HT conpHKocHOBeHHe nnaueHT, a b ocHOBaHHH 0Ha cTaHOBHTca 5-rHe3,a- 
hoh, xax b cHHKapnHOM nmeuee. 06pa30BaHHio ceMJi3aHaTKa npe,muecTByioT .ziejieHHJi kjictok b anHKaub- 
hoh nacTH nnaueHTapHoro BbipocTa. B ueHTpe (JjopMHpyiomerocji npuMOp^ua ceMjnanaTKa npoHcxo^HT 
nepHKJiHHajibHoe jieJieHHe KpynHofi ueHTpajibHOH cyOsmuiepMajibHOH kjictkh: BepxHJWi npoH3BOxmaji cTa- 
HOBHTCJT apxeCnopHaJIbHOH KJieTKOH, a HH5KHJIJI KJieTKa BMeCTe C flepHBaTaMH, B03HHKIUHMH B pe3yJIbTaTe 
.ztejieHHH KJieTOK TpeTbero cjiox nnaueHTbi, o6pa3yeT oceBbie pjmbi. CeMjnanaTOK reMH-KaMnHJiOTponHbiu, 
Me^HOHyuejuuiTHbiH, yHHTerMajibHbiu, Me30xajia3ajibHbiu h ceccHJibHbiu. B Hyuejuiyce ,ziH<j><j>epeHmi- 
pyeTCH nocTaMeHTO-no^HyM, pa3pymaiomHHCJi nepen ornioflOTBopeHMeM. B HHTeryMeHTe smuiepMajibHo- 
ro npoHCxoxc^eHHii (JjopMHpyeTca 3H,zioTeJiHH. TnnocTa3a coctoht H3 flByx cnoeB kjictok c tohkhmh 060- 
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jioHKaMH h pa3pyiuaeTCji b xo,zie pa3BHTHJi ceMeHH. jih H3yneHHbix bh^ob xapaicrepHbi npeHMymecTBeHHo 
oAHOKJieTOHHbiH apxecnopHH, jiHHeHHaa TeTpaaa Meracnop, 3apo,zibiiiieBbiH MernoK Polygonum-rana. B pa 3 - 
bhthh rHHeqeji BbiaBJieHbi HapymeHHJi: He,ziopa3BHTHe ruiaqeHT, nojiHoe cpacTaHHe Bcex rorra ruioflOJiH- 
cthkob c o6pa30BaHHeM cHHKapriHOH 3aBH3H. OcHOBHbie npoqeccbi Mop(J)oreHe3a rHHeqeji h ceMjnanaTKa 
npoTexaioT cxo^ho b ycjioBHHX HHTpo^yKUHH b 6oTaHHnecKHx caaax KaK C.-rieTep6ypra, Tax h ripH- 
MopcKoro Kpaji. 

KjiiOHeBbie cjiOBa: Mop<j>oreHe3, rHHeuefi, ceMjnanaTOK, Ericaceae, Rhododendron schlippenba¬ 
chii, R. luieum. 

Rhododendron schlippenbachii Maxim. (poAOAeHApoH IUjiHnneH6axa) h R. lu- 
teum Sweet (poAOAeHApoH acejiTbiii) hbjihiotch pecypcHbiMH pacTemwMH. B HacToa- 
mee BpeMH MHorne nonyjnmHH 3thx bhaob b npeaejiax apeajia Ha TeppHTopHH Poc- 
chh HaxoflflTca noA yrpo30H HCHe3HOBeHHH. CeMeHHoe pa3MHO)xeHHe HBjraeTca Han- 
6oJiee AOCTynHMM cnoco6oM bo3o6hobjichhh poAOAeHApoHOB. OAHaxo b ycjioBHHx 
HHTpoAyKUHH peajiH3auHH 3Toro rana pa3MHO)KeHHH conpjcxeHa c p«aom TpyAHOc- 
Tefi. Rim o6men oueHxn ycnemHocra penpoAyxunn BaacHoe 3HaneHne npHo6peTaeT 
H3yHeHHe rnHeuea, HopMajibHoe pa3BHTHe h CTpoeHHe KOToporo o6ecne4HBaeT (J)op- 
MHpOBaHHe (J)epTHJIbHbIX CeMH3a4aTKOB. 3M6pHOJIOrH4eCKH pOAOAeHApOHbl H3y4eHbI 
(J)parMeHTapHO. Hmciotch CBeAemw no HexoTopbiM acnexTaM CTpoeHmr rnHeuea, 
Mop(J)OJiorHH ceMH3anaTKa h oTAeJibHbiM CTaAHHM npoxo^CACHM Meracnopo- h Mera- 
raMeToreHe3a (i!xo6coH, 1969, 1976; IlaqyjiHfl, 1982; Palser et al., 1989, 1991; Wil¬ 
liams et al., 1991). B cbjbh c 3Thm uejibio a&hhoh pa6oTbi HBHJiocb BbraBJieHne oco- 
6eHHOCTeH Mop(J)oreHe3a rHHeuea h ceM*3anaTxa, HannHaa c caMbix paHHHx 3TanoB 
HX (J)OpMHpOBaHHH. 


MaTepnaji h MeTOAHKa 

Ha6jnoAeHHa 3a pacTeHHflMH Rhododendron schlippenbachii , R. luteum h c6op MaTe- 
pnana npoBOAHJiH b TeneHne 2002—2006 rr. b GoTaHmecxnx caAax C.-IIeTep6ypra: 
C.-IIeTep6yprcKOH rocyAapcTBeHHOH JiecoTexHHnecxoii axaAeMHH (CII6rJIA) h EoTa- 
HHHecKoro HHCTHTyTa hm. B. JI. KoMapoBa PAH (BHH PAH). HccjieAyeMbie pacTeHHa 
npoH3pacTaiOT b otxpmtom rpyrne. ,Q,jw cpaBHemw b HCCJieAOBaHHe 6mji Taxace bxjiio- 
neH MaTepnaji, nojiyneHHbiH npH BbipaiuHBaHHH pacTeHHH b AeHApaprax EoTaHnnecxo- 
ro caAa-HHCTHTyTa ,fl,BO PAH (r. BjiaAHBocTox) h TopHOTaoKHOH CTamjHH ,fl,BO PAH 
(YccypHHCKHH p-H npHMopcKoro xpaa). 

CBeTOBOH MHKpOCKOnHH 6yTOHbI H UBeTKH (J)HKCHpOBaJlH B CMeCH FAA 
(70%-h 3THJIOBMH cnHpT, 40%-h (J)opMajiHH, jieABHaa yxcycHaa KHCJiOTa b nponopunn 
100 : 7 : 7). 06pa6oTKa MaTepnana npoBOAHJiacb no o6menpHHflToii mctoahkc (nay- 
rneBa, 1974). Cpe3bi tojiiahhoh 10 —14mkm oKpauiHBajin <|>yxcHH-cepHHCTOH khcjio- 
toh no OejibreHy (oxpacxa wep n BbiHBjieHne b hhx xpoMaTHHa). /Jjm noAKpacxn uhto- 
njia3Mbi ncnojib30BajiH reMaTOKcujiHH no 3pjinxy, jinx OKpacKH o6ojionex — ajiunaHO- 
BbiH chhhh. PncyHKH BbinojiHeHbi c noMoiubio pncoBanbHoro annapaTa PA-7Y. 


Pe3yjibTaTbi HccjieAOBaHHH 

THHeueif coctoht H3 5 njiOAOJincTHKOB, 3aB«3b BepxHJM. OrpoeHne rnHeuea y Rho¬ 
dodendron luteum n R. schlippenbachii pa3JiHHaeTca ot ocHOBamw 3aB«3H ao pbiJibija 
n ero reHe3HC MoaceT 6biTb onncaH c no3HUHH pa3Hbix KOHuenunH. Hcxoa« H3 koh- 
UenuHH KOHAynjiHKaTHoro njiOAOJiHCTHKa, rnHeuefi B03HHKaeT Kax napaxapnHbiH, 
npn 3 tom xax a6aKcnajibHbie, Tax h aAaxcnanbHbie xpaa CMe^cHbix njioAOJincTnxoB 


59 



2 


3 



Phc. 1. CrpoeHHe rHHeueji y Rhododendron schlippenbachii. 

1 — uBeTOK Ha paHHHX CTaflHax pa3BHTH« (npHMopAHH ceMjttanaTKa h MHKpocnopaHrHH nepefl MeH030M); 2 — 5 — 
nonepenHbie cpe3bi rwHeuea b CTOJi6HKe (2), BepxHefi (5), cpeAHefi ( 4 ) h hh^khch (5) nacnix 3aB«3H; 6—8 — crpoeHHe 
pbuibua h CTOJi6HKa: 6 — pbuibue c JionacTBMH, 7 — o6jiacTb nepexoaa ot CTOJi6HKa k pbuibuy, 8 — ctoji6hk c KaHajioM; 
9—10 — aHOMajiHH b CTpoeHHH rHHeuex: b cpeAHefi (9) h hh/Khch ( 10 ) nacrax 3aBB3H oAHa H3 iuiaueHT HeAopa3BHTa, b pe- 
3yjibTaTe Hero ABa rHe3Aa MeHbiiiHX pa3MepoB. 214 — raHeueH, k — KaHaA b ctoji6hkc, ji — AonacTH pbuibua, jin — Ae- 
necTKH, ocnn — o6iiacTb cpacraHHA njiaueHT, rui — ruiaueHTa, mn — tmhhhkh, hiu — nauiejiHCTHKH. MacuiTa6Hbie 

AHHeHKH, mkm: 1 —5 — 50, 6 — 10 — 100. 


OKa3bIBaiOTCfl CpOClHHMHCfl (pHC. 1,7). OpraHH3aiJHfl THHeuea B XOAe pa3BHTHH CTaHO- 
BHTCfl He OAHHaKOBOii OTHOCHTeJIbHO IipOAOJIbHOH OCHI BBepxy 3aBH3b OCTaeTCH OAHO- 
rHe3AHOH, Kax b napaKapnHOM niHeuee, b cepeAHHe oHa CTaHOBHTCH jio^cho 5-rHe3AHOH 
3 a cneT conpHKOCHOBeHHH njiaueHT, a b ocHOBaHHH — 5-rHe3AHOH, Kax b CHHKapnHOM 
rHHeuee b pe3yjibTaTe nocTreHHTanbHoro cpacraHHA njiaueHT b ueHTpe (pnc. 1, 1 — 5; 
2, 1 — 5 ). B cpeAHefi nacra 3aB«3H rpaHHUbi njiaueHT neTKo bhahbi 3a chqt anHAep- 
MajibHbix rycTonjia3MeHHbix h, bo3mo)kho, cexpeTopHbix kjictok. CjieAyeT noA^epK- 
HyTb, hto CTpoeHHe CTOji6HKa h pbuibua 0Ka3biBaeTC« TaKHM )xe, xax h BBepxy 3aB«3H, 
T.e. HanoMHHaeT CTpyKTypy OAHorHe3AHoro napaKapnHoro rHHeuea (pnc. 1 , 2 , 7 , 8 ; 
2 , 2 ). OAHaxo anHKajibHbie oGjiacra pbuibua KaacAoro njioAOJiHCTHKa hbjihiotch caMO- 
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Phc. 2. CrpoeHHe rHHeqeji y Rhododendron luteum. 

1 — uBeTOK Ha paHHHx craaHBx pa3BHTHa (npHMop^HH ceMB3anaTKa h nbiJibHHKH Ha CTaAHH TeTpaa MHKpocnop); 2—5 — 
nonepeHHbie cpe3bi rHHeuea npw nepexoae ot cTOJi6HKa k 3aB*3H (2), b BepxHeii (5), cpe/weii ( 4 ) h hhjkhch (5) nacTBx 
3aBB3H; 6 — 8 — aHOMajiHH b CTpoeHHH rHHeuea: cHHKapnHaa 3 aB« 3 b b pe3yjibTaTe nojiHoro cpacrraHHa Bcex nJio^ojiHCTH- 
kob; 7,8 — HeAopa3BHTHe flByx njiaueHT b BepxHeii (7) h cpe/weii (5) nacTBX 3aBB3H, a b ueHTpe 3aBB3H CMbiicaiOTca mnb- 
ko Tpw njiaueHTbi. enc3 — BeHTpajibHbie npoBojwmHe nymcH ctchkh 3aBB3H, zh — rHe3Aa 3aBB3H, dnc3 — uop3ajibHbie 
nyHKH CTeHKH 3BBB3H, 3 -3aBB3b, H -nbIJIbHHK, C -CeMJttaHaTOK, AW H -TbIHHHOHHaB HHTb. OCTaJIbHbie 0603HaneHHB, 

KaK Ha pwc. 1. MacuiTa6Hbie jihhchkh, mkm: 1 — 6 — 200, 7—8 — 50. 


CTOflTeJibHbiMH (KaK b anoKapnHOM rHHeuee); B03HHKaiomHe npn 3 tom JionacTH pbijib- 
ua njiorao coMKHyTbi b ueHTpe h 3aKpbiBaiOT KaHan cTOJi6HKa (pwc. 1, 6). Y R. luteum 
BepxHHe Kpaa hjiouojihcthkob npn nepexoue ot cTOJi6HKa k pbiJibuy o6pa3yiOT name- 
BHUHyio CTpyKTypy, nouoOHyio thhoctcthk), Ha BepxyuiKe KOToporo pacnojiaraiOTCfl 
Jionacra pbuibua (pwc. 2, 1 ). CorjiacHO KOHuenuHH nejibTaTHoro iuiouojiHCTHKa, hjih 
KOHU enUHH BepTHKaJlbHOH 30HaJlbH0CTH THHeuea, CTpOeHHe THHeuea y H3yHeHHbIX BH- 
AOB npoHexouHT b paMKax BToporo BapnaHTa cHHKapnHH (Bojithh, Thxomhpob, 1980). 

jih Hero xapaKTepHbi CHHacuHUHaTHaa (ocHOBaHHe 3aB«3H, rue npoHcxouHT cpacTaHHe 
njIOUOJIHCTHKOB H BHUHbl 5 rHe3,Z0, CHMnJIHKaTHafl (cpeAHHH H BepXHHH HaCTH 3aB«3H, 
rue njiaueHTbi iljiouojihcthkob pa3pacTaiOTCfl ot nepH(J)epHH k ueHTpy h HMeeTca tojib- 
ko ouho o6mee rHe3uo; ctoji6hk h hh^chhh nacTb pbuibua c KaHajiOM) h acHMnjiHKaraaa 
(cooTBeTCTByeT JionacTHM pbuibua) 3 ohm. 
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B pa3BHTHH rHHeuea BbMBjieHbi HapymeHHH. y HeejieAOBaHHbix HaMH bhaob HaOjno- 
Aajiocb He^opa3BHTHe oahoh, a HHor^a h AByx njiaueHT (pnc. 1, 9 , 10 ; 2, 7 , 8 ). 3to npn- 
BOAHJIO K TOMy, WTO B UeHTpe 3aBH3H npOHCXOAHJIO CMbIKaHHe njiaueHT He MTH, a TOJIb- 
KO HeTbipeX HJIH Tpex nJIOAOJIHCTHKOB. B HHJKHeH HaCTH 3aBH3H BCe nJiaueHTbl cpa- 
CTanHCb, ho 2 jih6o 3 rae3Aa OTJiHnajiHCb MeHbiiiHMH pa3MepaMH. B paue cjiynaeB 
npoHexoAHJio o6pa30BaHHe CHHKapnHOH 3aB«3H b pe3yjibTaTe o6i>eAHHeHHfl Bcex njio- 
AOjihcthkob, oAHaKO b amiKajibHOH h 6a3ajibHOH nacrax njiaueHTbi cpacrajmcb He noji- 
HOCTbK), a TOJIbKO CBOHMH UCHTpaJIbHbIMH oOjiaCTJIMH (pHC. 2, 6). 

njiaueHTaiiHH. Y H3yneHHbix bhaob poAOAeHApoHa ceMjnanaTKH pa3BHBaiOTCfl 
Ha njiaueHTapHbix BbipocTax pa3HOH Mop(J)OJiorHHecKOH npnpoAbi. B BepxHefi nac™ 
(ao rpaHHUbi co ctoji6hkom) njiaueHTauiw napHeTajibHan, b cpeAHefi nacra — cyTy- 
pajibHO-yrjioBaa, b hhjkhch nacra — ueHTpajibHO-yrjioBaa. Ha xa)KAOH njiaueme pa3- 
BHBaeTCH ot 50 ao 150 ceMjnanaTKOB, pacnojiaraiomHXCH b 4 pHAa c HeOojibuiHM CMe- 
meHHeM oTHOCHTejibHO Apyr Apyra. 

IlpHMopAHif ceMH3anaTKa. IIpoBeACHHoe HaMH HCCJieAOBaHHe noxa3ajio, hto ero 
o6pa30BaHHio npeAinecTByiOT acjichhh kjictok b anHKajibHOH nacTH iuiaueHTapHoro 
BbipocTa. B cy63nHAepMe njiaueHTbi kjictkh acjmtch CHanajia tojibko aHTHKJiHHajib- 
ho. Ho nocTeneHHO b ueHTpe <J>opMHpyiomerocfl npHMopAHfl ceMJBanaTxa 3a cneT 6o- 
jiee njioTHOH UHTomia3Mbi HaHHHaeT BbmeJUiTbCfl xpynHaa cyOonHAepMajibHaa KjieTKa 
(R. schlippenbachii — pnc. 3, 1 ) jih6o ueHTpajibHaa xpynHaa h 2 CMOKHbie jiaTepajib- 
Hbie KJieTKH MeHbuiHX pa3MepoB (R. luteum — pnc. 4, 1). LJeHTpajibHaa KJieTKa acjiht- 
cji nepHKjiHHanbHo. B HH)Kejie)KaiuHx cjioax njiaueHTbi AeJieHHH kjictok opHeHTHpoBa- 
Hbl pa3JIHHHO, HO BCe 7KQ AOMHHHpyiOT nepHKJIHHajIbHbie AeJieHHH. 3aTeM BCJieACTBHe 
«CMemeHHH» cJioeB npHMopAHfl ceMJBanaTKa OTHOCHTejibHO hcxoahbix cjioeB njiaueH¬ 
Tbi BepxHHH npoH3BOAHaa noAejiHBmeiiCfl cyOonHAepMajibHOH kjictkh cTaHOBHTca 
apxecnopnajibHOH kjictkoh, a hhjk mh npoH3BOAHaa BMecTe c AepHBaTaMH, bo3hhkuih- 
mh b pe3yjibTaTe acjichhh kjictok TpeTbero cjioh njiaueHTbi, o6pa3yiOT oceBbie p haw 
(pnc. 3, 2; 4, 2). Taxon xapaxTep AeJieHHfl kjictok njiaueHTbi no3BOJiaeT AHarHOCTH- 
poBaTb cTpoeHne Hyuejuiyca c caMbix paHHHx cTaAHH pa3BHTHH — noA apxecnopneM 
(b AajibHeHineM MeracnopouHTOM h 3apoAbimeBbiM mcuikom) 6yAeT (J)opMHpoBaTbca 
6a3ajibHaa oOjiacTb Hyuejuiyca. 

B03HHKaeT npHMOpAHH CeMH3aHaTKa, CBH3aHHbIH npOKaMOHaJIbHbIMH TJDKaMH KJie¬ 
TOK c njiaueHTapHbiM npoBOAHiUHM nynKOM (pnc. 3, 3; 4, 3). B hcm mojkho BbmejiHTb 
cjidAyiomHe 30Hbi: nepmJjepHHecKyio (onHAepMajibHbiH cjioh), anHxajibHyio (apxecno- 
pnajibHaa KJieTKa), JiaTepajibHyio (cyOonHAepMajibHbiH cjioh) h 6a3ajibHyio (1—3 npo- 
AOJIbHblX piIAOB KJieTOK). 

,H,H(J)(J)epeHUHauHn npHMopAHfl ceMH3aHaTxa HaHHHaeTca c HHHunauHH HHTery- 
MeHTa H3 KJieTOK onHAepMbi. Ha otom ypoBHe BbiAejunoTca HHHunajiH THnocTa3bi. Ami- 
xajibHaa nacTb npHMopAHfl ceMjBanaTKa HaA HHTeryMeHTOM h nmocTa30H npeACTaB- 
jweT co6oh Hyuejuiyc (ero (J)opMHpoBaHHe npoHexoAHT npenMyiuecTBeHHO 3a cneT 
nepHKJiHHajibHbix ACJieHHH kjictok cyOonnAepMajibHoro cjioa njiaueHTbi), a 6a3ajibHaa 
nacTb — xajia3y. B pe3yjibTaTe KOHreHHTajibHoro cpacTaHHH HaOjiiouaeTCH o6i>eAHHe- 
Hne HHHUHajieH (J)yHHxyjiyca h HHTeryMeHTa c auaKCHajibHOH ctopohw ceMH3anaTKa, 
hto npHBOAHT x (J)opMHpoBaHHio pa(J)e (pnc. 3, 4; 4, 4). OyHHKyjiyc xax caMocToa- 
TejibHan cTpyxTypa He pa3BHBaeTca, ceMH3anaTOK ceccHjibHbin, hjih cha^hhh. no- 
CTeneHHO npoHexoAHT noBopoT ceMH3anaTKa, CHanajia b reMHTponHoe nojioxceHHe co 
CMeiueHHeM rHnocTa3bi, xajia3bi h npoBOA^mero nynKa H3 npoxaMOHajibHbix kjictok. 
Run TaKoro ceMH3aHaTKa xapaKTepHa np^Maa npoAOJibHaa ocb, o6pa30BaHHaa xajia- 
30H, HyuejuiycoM h MHKponnjie (pnc. 3, 5; 5, 1). OopMHpoBamw aHaTponHoro ceM«3a- 
naTKa He npoHexoAHT. H3ra6aHHe npoAOJibHOH och ceMfl3anaTKa HanHHaeTCH co CTaAHH 
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Phc. 3. 3aJio>KeHHe ceMjreanaTKa h ero CTpoeHHe nepeu Mefio30M y Rhododendron schlippenbachii. 

1 — aH^epeHunauHfl HHHunajibHOH kjictkh b cy63nHaepMe nuaueHTbi; 2,3 — o6pa30BaHHe apxecnopnajibHOH kjictkh, 
HHHunajieH 6a3ajibHOH h jiaTepaiibHOH 30H HyueJiJiyca h rnnocTa3bi; 4 — BbiaeueHHe HHUunaneif HHTeryMeHTa h pa(})e; 
5, 6 — C6MX3anaTOK Ha craanu MeracnopouHTa nepea mchcwom. a k — apxecnopHajibHaa KJieTKa, 6 oh — 6a3aabHaa 
oGjiacTb HyueJiJiyca, z — rHnocTa3a, u 6 oh — HHHUHajiH 6a3ajibHOH o6jiacTH HyueJiJiyca, uz — HHHuuajib rnnocTa3bi, 
u uHtn — HHHUHajiH HHTeryMeHTa, u k — HHHunajibHbie kjictkh, ujioh — HHHUHajiH jiarepajibHOH oSuacTH HyueJi¬ 
Jiyca, uum — HHTeryMeHT, up — HHHUHajiH pa(j>e. a oh — aaTepajibHaa o6jiacTb HyueJiJiyca, m — MeracnopouHT, 
op k — oceBOH paa KaeTOK, np m — npoKaMOuajibHbiH Taac, p — pa&e. Macurra6Haa JiHHeiiKa — 10 mkm. 
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Phc. 4. 3ajioaceHHe ceMjraanaTKa h ero CTpoeHHe nepea Mefio30M y Rhododendron luteum. 

1 — AH(j)(l)epeHUHauHa HHHunajibHbix kjictok b cySanHAepMe miaueHTbi; 2 — o6pa30BaHHe AByx apxecnopnajibHbix KJie- 
tok, HHHUHajieii 6a3ajibHOH h JiarepajibHOH o6jiacTeH Hyuejuiyca; 3 — npHMopAHH ceMjmHaTica c AH(J)4)epeHuwpy ioluhmcb 
MeracnopouHTOM; 4 — ceMjnanaTOK nepeA Mefi030M, bhahm noAeAHBumecfl HHHuuajiH HHTeryMeHTa, pa(J)e h rHnocTa3bi. 
06o3HaneHHB, xax Ha pnc. 3. MacuiTaSHax jiHHeiiKa — 10 mkm. 


TeTpa^ti Meracnop y R. luteum (pnc. 5, 3, 4, 6) h co CTa^HH 2-, 4-H/jepHoro 3apoAwme- 
Boro MeuiKa y R. schlippenbachii (pnc. 6, 1 —3). IIpe)KAe Bcero H3ra6aiOTCfl MHKponHJie 
h 3apoAwmeBMH MernoK. Bee oth npoueccbi b kohchhom more npHBOAflT k CTaHOB- 
JieHHK) He reMHTponHoro hjih aHaTponHoro, a reMH-KaMmuioTponHoro Mop(J)OJiorH- 
necKoro rana ceMH3anaTKa. 

CeMjBanaTOK MeAHOHyueJuumibiH. B HyuejiJiyce TonorpaiJjHHecKH, He craTaa 3mi- 
AepMbi, BbiAejiaiOTCH A»a cjioa: cy63nHAepMajibHbiH (jiaTepajibHaa o6jiacTb no otho- 
iiieHHio k MeracnopouHTy) h p«A kjictok noA MeracnopouHTOM (6a3ajibHaa o6jiacTb) 
(pnc. 3, 4 — 6; 4, 4; 5, 1). B xo/je pa3BHTH$i kjictkh Hyuejuiyca chjibho BbrnirHBaiOTCfl. 
3nHAepMajibHbie kjictkh, caMbie KpynHbie Ha nepBbix CTaAHJix, nocTeneHHO ynjioiuaiOT- 
ch, hx «Apa b anHKajibHOH nac™ Hyuejuiyca CTaHOBflTCfl yAJiHHeHHbiMH, a b UHTomia3- 
Me HaHHHaeTCH AecTpyKUHfl coAep^CHMoro. HaH6ojiee othctjihbo 3th npoueccbi bmhb- 
jmiotch co CTaAHH <J>yHKUHOHHpyiomeH Meracnopw (pnc. 5,3; 6, 3). Ilocjie AereHepauHH 
anHKajibHbix kjictok 3nHAepMbi b ochobbhhh <J>opMHpyioiuerocfl 2-jiAepHoro 3apoAbi- 
rneBoro MeuiKa o6pa3yeTC« KOJioHKOBHAHaa CTpyKTypa—nocTaMeHTO-noAHyM (no Tep- 
mhhojiothh H. H. IllaMpoBa, 1999) (pnc. 5, 4, 5). Ero kjictkh hmciot yAJiHHeHHyio 
(JiopMy h 6ojiee njioTHyio UHTonjia3My, ho nocTeneHHO ohh HanHHaiOT pa3pyinaTbCfl h 
b ceM«3aHaTKe nepeA onuoAOTBopeHHeM bhahm jihihb hx TeMHOOKpameHHbie octbtkh 
(pnc. 7, 2). 
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Phc. 5. MeracnoporeHe3 h paHHHe cTajiHH pa3BHTHH 3apo^biineBoro MeuiKa y Rhododendron luteum. 

1 — ceMjnanaTOK Ha cTa^HH Meracnopomrra b npo(l)a3e \, 2 — flHaaa kjictok, 3 — TeTpaaa Meracnop, 4 — 2-aaepHbiH 
3apoawuieBbiH MernoK, 5 — 4-aaepHMH 3apoAbiiueBbiH MernoK, 6 — cxeMa ceMjnanaTKa c HHTeryMeHTajibHbiM TaneryMOM 
Ha cra^HH 4-BAepHoro 3apoflbiiiieBoro Meiuica, ceMB3anaTOK, 3apo,HbiiiieBbiH MernoK h MHKpomuie HaHHHaioT H3rH6aTbc«. 
3 m — 3apoAbimeBbiH MeuioK, um — HHTeryMeHTajibHbiM TaneryM, (J>m — (jiyHKUHOHHpyiomafl Meracnopa. OcTajibHbie 
o6o3HaHeHHB, KaK Ha pwc. 3 h 4. MacuiTa6Hbie jihhchkh, mkm: 1 — 5 — 10, 6 — 50. 


CeMfl3a4aTOK yHHTerMajibHbiH. HHTeryMeHT HMeeT aepMajibHoe npoHcxo)KAe- 
HHe. CHanajia oh 2-cjiohhmh (pwc. 3 , 4, 5; 4, 4), ho nocTeneHHO hhcjio cJioeB yBejm- 
HHBaeTca, Bepoarao 3a chqt nepHKJiHHajibHbix aojiohhh kjictok BHyTpeHHeH 3iiH- 
AepMbi. B c(J)opMHpoBaHHOM ceM«3aHaTKe HHTeryMeHT coctoht H3 5—6 ( R . luteum) 
jih6o 6—7 ( R. schlippenbachii — pwc. 7, 3) CJioeB, npH otom nacTb kjictok BHyTpeH- 
Heft 3 iiHAepMbi cneuHajiH3HpyeTCH b HHTeryMeHTajibHbiM TaneTyM, hjih 3haotcjihh. 
Ero AH(J)(i)epeHUHauHH HaHHHaeTca b nepHOA MeracnoporeHe3a (pnc. 6, 3) h 3aBep- 
rnaeTCH k MOMeHTy (jiopMHpoBaHH# 3apoAbimeBoro MeuiKa. Kjictkh, CHanajia H30AHa- 
MeTpHHecKHe, nocTeneHHO BbiTJirHBaiOTCfl b pa^HajibHOM HanpaBJieHHH h cTaHOBHTCfl 
Ta6jiHTHaTbiMH. 3 haotcjihh co CTopoHbi pa<|>e 1—2 -cjiohhmh (pnc. 6, 4; 8, 2). Ha paH- 
hhx cTa/uiflx (J)opMHpoBaHH« oh npocTHpaeTcii Bjjojib Bcero Hyuejuiyca h 3axBaTM- 
BaeT hh^chioio nacTb MHKponHJie (pnc. 6, 3). no Mepe AecrpyKUHH kjictok Hyuejuiyca 
3HAOTeJiHH HanHHaeT BbiAeJiHTbca TOJibKo BOKpyr HHueBoro annapaTa h ueHTpajibHOH 


3 EoTaHHHecKHH )KypHaji, Ne 1, 2009 r. 
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Phc. 6. C.TpoeHHe ceMjnanaTKa Rhododendron schlippenbachii bo BpeMa MeracnoporeHe3a h (J)opMHpo- 

BaHHa 3apo,zibmieBoro MeuiKa. 

7, 2 — cxeMbi C6MX33H3TKOB Ha cra/wax TeTpaflbi Meracnop (7) h 4-a.aepHoro 3apo,abiiiieBoro Mernica (2); 3,4 — 4>par- 
MeHT ceMB3anaTKa Ha cra/iHH TeTpaabi Meracnop ( 3 ) h 2-aAepHoro 3apoabimeBoro MeuiKa (4 — nonepeHHbiH cpe3 Ha 
ypoBHe HHxcHero a/ipa 2-aaepHoro 3apoAbimeBoro MeuiKa). « — Hyuejuiyc. OcTajibHbie o6o3HaHeHH«, xa k Ha pwc. 3—5. 
MacuiTa6Hbie jihhchkh, mkm: 1,2 — 20; 3,4 — 10. 


KJieTKH y R. schlippenbachii (pwc. 7, 1, 2). Y R. luteum HHTeryMeHTajibHHH Tane- 
TyM AH(^(J)epeHUHpyeTCH BOKpyr Bcero 3apo,zjbimeBoro MeuiKa h aoxotjht ao rpami- 
Ubi ocHOBaHHH HHTeryMeHTa u runocTa3bi (puc. 5, 6 ; 8, 1 — 3). Ilocjie oiuioaoTBope- 
hhh 3HAOTejiHH nocTeneHHO pa3pymaeTCH. MHKponujie y3Koe, ^uHHHoe, cuenca H30- 
rHyToe. riepe^ oiuio^OTBopeHHeM b TKaHflx ceMH3aHaTKa, oco6eHHO HHTeryMeHTe h 
xajia3e, HaKanjiHBaeTCH KpaxMan. 06ojiohkh kjictok Hapy^cHOH 3mmepMbi HHTery- 
MeHTbi; npeo6pa3yiomHxcfl 3aTeM b 3K30TecTy, HauuHaiOT ymumaTbCfl, a b npoTonjiacTe 
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Phc. 7. OrpoeHHe 3pejioro cervunanaTKa y Rhododendron schlippenbachii. 

1 — cxeMa reMH-KaMnHJioTponHoro ceMjmnaTKa, 2 — xajia3ajibHaa HacTb ceMJttanaTKa, 3 — cTpoeHHe HHTeryMeHTa 
b cpeaHew HacTH ceMjttanaTKa. aHm — aHTMioaa, c — cHHepnma, 14 k — uempajibHafl KJicTKa, a — Hapymiaa ann/iepMa, 
x — BHueKJieTKa. MaciirraOHaa jiHHCHKa — 10 mkm. 


Hapa^y c KpaxManoM noaBJiaeTca cjiH3b, nojiHcaxapH,nHOH npHpoflbi (phc. 7, 1 \ 3 ; 

8 , l 2). 

Xajia3a cocraBjiaeT He6ojibinyio nacTt ceMH3anaTKa, T.e. ee mohcho oxapaicrepH30- 
BaTb Kax Me30xana3y. rwnocTa3a aBjiaeTca norpaHHHHOH TKaHbio Me^y HyuenjiycoM, 
HHTeryMeHTOM h xana30H. Ee HHHUHauHfl npoHCxo^HT c HananoM AH(J)(J)epeHUHauHH 
npHMopOTH ceM5i3aqaTKa (pnc. 3, 3 , 4 \ 4 , 4 ). OopMHpypTca e^HHMH HHHUHanbHbiH cjioh, 
h Ha CTa^HH MeracnoporeHe3a rHnocTa3a npuHHMaeT (J)opMy ancica. C HanajiOM Mera- 
cnoporeHe3a (R. schlippenbachii — pnc. 3, 5) hjih TOJibKO bo BpeMfl (J)opMHpOBaHHa 
3apo^bimeBoro Meimca (R. luteum — pnc. 5, 5) ee kjictkh aejuiTCfl h OHa CTaHOBHTca 
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Phc. 8. OrpoeHHe ceMjnanaTKa nepea onjio^OTBopeHHeM y Rhododendron luieum. 

1 — cxeMa reMH-KaMnunoTponHoro ceMjraanaTKa, 2, 5 — nonepenHbie cpe3bi ceMJoanaTKa b ocHOBaHHH HHTeryMeHTa 
h Ha ypoBHe BepxHefi (2) h HH/KHefl (5) HacTefi rHnocTa3bi. OcrajibHbie o6o3HaneHHJi, Kaic Ha pwc. 3 — 7. Maciirra6Hbie 

JIHH6HKH, mkm: 1 — 50; 2, 3 — 10. 

2-cjiohhoh, npHHHMaa (J)opMy naimi, BepxHHe Kpaa KOTopofi HanpaBJieHbi b cTopoHy 
3HAOTejiiw (pHc. 5, 5; 7, 2; 8, 2 , 3). Ta6jiHTHaTbie kjictkh ranocTa3bi opHeHTHpoBaHH 
nepneHAHKyjiHpHo npoaojibHOH och ceMH3a4aTKa. hhx xapaicrepHbi ruioTHaa uhto- 
iuia3Ma h TOHKOCTeHHbie KJieTOHHbie oGojiohkh. B npouecce pa3BHraa ceMeHH kjictkh 
TH nocTa3bi pa3pymaiOTca. 

ApxecnopHH, MeracnopouHT, 3apoAbimeBbiH MeuiOK. B cy63mmepMajibHOM 
cjioe npHMopAHa ceMaaanaTKa AH<J><i>epeHUHpyeTca OAHa (pnc. 3, 1 — 3) jih6o HHor^a 2 
(pHC. 4, 2) apxecnopHajibHbie kjictkh, KOTopbie 6e3 OTAeJieHHa napneTajibHbix kjictok 
npeo6pa3yiOTca b MeracnopouHTbi (pnc. 3, 4 — 6; 4, 3, 4). B pe3yjibTaTe Meno3a o6pa- 
3yeTca JiHHCHHaa TeTpa/ja Meracnop (pnc. 5, 1 — 3; 9, 1, 2) . B o6ojioHKax kjictok ah a^w 
h BOKpyr Meracnop TeTpaA o6HapyacHBaeTca Kajui03a. CaMOH KpynHOH Meracnopon tct- 
paAbi aBJiaeTca xajmajibHaa (pnc. 5, 3; 6, 3), KOTopaa AaeT Hanajio pa3BHTHio 3apoAW- 
ineBoro MeuiKa no Polygonum-THny (pnc. 5, 4, 5; 6, 2; 9, 2 — 6). 3pejibm 3apoAbimeBbiH 
MeuiOK coctoht H3 3 KJieTOK aiiijeBoro annapaTa (anueioieTKa h 2 cHHeprHAbi), 3 aHTH- 
noA h ueHTpajibHOH kjictkh c 2 nojiapHMMH aApaMH, KOTopbie cjiHBaiOTca ao onjiOAO- 
TBopeHHa. ^HueicjieTKa 3aHHMacT 6okoboc nojioaceHHe oraocHTejibHO ctchkh 3apoAbi- 
rneBoro MeniKa h cJierKa BbrraHyTa. CHHeprHAbi hmciot rpymeBHAHyio (J)opMy h hx aApa 
pacnojiaraioTca b cpcahch Hacra, a BaKyojiH — no nojnocaM. KjieTOHHbie ctchkh h uh- 
Tomia3Ma b 6a3ajibHOH nacra CHHeprnA hhtchchbho OKpaniHBaiOTca Ha nojincaxapHAbi, 
hto He no3BOJiaeT HACHTH(J)HUHpoBaTb HHTnaTbiH annapaT. Ahthhoah, pacnojiaraiomH- 
eca b 4>opMe TpeyrojibHHKa, MeHbrne no pa3MepaM kjictok anueBoro annapaTa, coAep- 
acaT njiorayio uHToruia3My h 1 aApo (pnc. 7, 1; 8, 1; 9, 5, 6). Ohh 3(J)eMepHbie h AereHe- 
pnpyioT bo BpeMa onjiOAOTBopeHHa. 
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Phc. 9. nocjieaoBaTejibHbie CTaflHH MeracnoporeHe3a h (JjopMHpoBaHHa 3apo,zibiiiieBoro MeuiKa y Rhodo¬ 
dendron schlippenbachii. 

1 — MeracnopouHT; 2 — TeTpa,aa Meracnop; 3 — 2-aaepHbiii 3apo,ai>iiiieBWH mciiiok; 4 — 4-aaepHbiH 3apo,abiiiieBbiH 
MernoK; 5 — ctjjopMHpoBaHHbiii 3apo,abiiiieBbiH MernoK, nojwpHbie aapa b KOHTaKTe; 6 — 3pejibiii 3apoAbimeBbiH MernoK, 
nojiapHbie aapa cjiHJincb. MacuiTaSHan JiHHeHKa — 20 mkm. 
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OScy^caeHHe 


CipoeHHe h pa3BHrae rnHeuea h ceMfl3anaTxa y Rhododendron schlippenbachii n 
R. luteum ocTaBanHCb ao chx nop cjia6o H3yneHHbiMH. ^aHHbie, nonyneHHbie hbmh no 
reHe3Hcy rHHeuea h ceMfl3anaTxa y othx bhaob (Ahhchmobb h jjp., 2002; Anisimova 
et al., 2002; HacT. hccji.), cooTBeTCTByioT 3M6pHonorHHecxon xapaKTepncTHKe ceM. Eri¬ 
caceae h bhocat onpe^ejieHHbie AononHeHHa h KoppeKTHBbi. 

B jiHTepaType rnHeuen y MHornx bhaob poAOAOHApoHa onpeAenaiOT xax CHHxapn- 
HbiH (nanyjiHH, 1982; Palser et al., 1991). Haine nccneAOBaHne noxa3ano, hto ero CTpoe- 
Hue y HccjieAOBaHHbix bhaob pa3nHnaeTca ot ocHOBamin 3aBH3H ao pbinbua. Thhc- 
uen B03HHKaeT xax napaxapnHbiH h TaxHM ero CTpoeHne coxpaHaeTca BBepxy 3aBA3H. 
OAHaxo b cepeflHHe 3aBA3b craHOBHTca noacHo 5-rHe3,aHOH 3a cneT conpnxocHOBeHHfl 
njiaueHT, a b ocHOBaHnn — 5-rHe3AHOH, xax b CHHxapnHOM rnHeuee b pe3yjibTaTe nocT- 
reHHTanbHoro cpacTaHnn nnaueHT b ueinpe. Pbinbue (xpoMe caMOCTOATenbHbix no- 
nacTen, xa k b anoxapnHOM rnHeuee) n ctoji6hx HanoMHHaiOT CTpyxTypy OAHorHe3AHO- 
ro napaxapnHoro rHHeuea. IIoAo6Hoe CTpoeHne CTOJiOnxa, pbuibua n 3aBA3H b cpeu- 
Hen nacra 6 mjio onncaHO Tax)xe y HexoTopbix bhaob Rhododendron (Palser et al., 
1989, 1991). 

y pououeHupoHOB onncaHbi MaccnBHbie nnaueHTbi n oceBaa nnaueHTauna (Creech, 
1955; Palser et al., 1991), a b HexoTopbix cnynaax b BepxHen nacra 3aBa3H OHa oxa- 
paxTepn30BaHa xax napneTanbHaa (Palser et al., 1985). B HarneM nccjieuoBaHnn 6buio 
BbWBneHO, hto ceMH3anaTxn pa3BHBaiOTca Ha nnaueHTapHbix BbipocTax pa3Hon Mop- 
(Jjojiornnecxon npnpoAbi. B BepxHen nacra (ao rpaHnubi co ctoji6hxom) nnaueHTa- 
una napneTanbHaa, b cpeuHen — cyTypanbHO-yrnoBaa n b HnacHen — ueHTpanbHO- 
yrnoBaa. 

B Xa)KUOM THe3Ae 3aBa3H B 3aBHCHMOCTH OT BHAa pOAOACHApOHa 3aXJiaAMBaeTCH 
pa3Hoe hhcjio ceMH3anaTX0B: HanMeHbmne 3HaneHHa o6HapyaceHbi y R. micranthum 
(10—16), R. sargentianum (30), R . quinquefolium (40), R. serpyllifolium (45), R. pen- 
taphyllum (48), R. roxieanum (64) (Palser et al., 1991). Y R. japonicum n R. mucronatum 
b rHe3ue <J)opMHpyeTCfl ot 50 n 6ojiee ceMa3anaTX0B (Creech, 1955). Bojibmee hhcjio 
ceMH3anaTXOB xapaxTepHO ajm R . brookeanum (1050), R. edgeworthii (1080), R. auri- 
geranum (1100), R. javanicum (1400), R. konori (2100), R. nuttallii (2600), R. leuco- 
gigas (3100) (Palser et al., 1991). Y nccjieAOBaHHbix HaMH bhaob Ha xaacAon nnaueH- 
Te pa3BHBaeTca ot 50 ao 150 ceMa3anaTX0B, pacnonaraioiuHxca b 4 paAa c He6ojibiiiHM 
cMemeHneM OTHOCHTejibHO Apyr Apyra. CjieAOBaTejibHO, b oahom rHe3Ae 3aBa3H (J)op- 
MnpyeTca ot 100 ao 300 ceMa3anaTXOB. 

JSj ia R . catawbiense (i!xo 6 coH, 1976), R. williamsii n R. schlippenbachii 6 biJio 
yxa3aHO, hto ceMa3anaTXH HHHunnpyiOTca 3a cneT nepnxjinHajibHbix AeneHHH xneTOx 
cy63nnAepMbi nnaueHTbi (Palser et al., 1989). ^anbHenmee (J)opMnpoBaHne npHMopAna 
ceMH3anaTxa He npocneaceHO. npoBeAeHHoe HaMH nccjieAOBaHne noxa3ano, hto ero 06 - 
pa30BaHmo npeAUiecTByiOT AeneHHa xjieTOx b annxajibHon nacra nnaueHTapHoro Bbipo- 
CTa. B ueHTpe <J>opMHpyiomerocn npHMopAna ceMa3anaTxa nponcxoAHT nepnxjiHHajib- 
Hoe AeneHne xpynHon ueHTpajibHon cyGonHAepManbHon xjieTxn: BepxHaa npoH3BOAHaa 
CTaHOBHTca apxecnopnajibHon xjieTxon, a HHHCHaa xjieTxa BMecre c AepnBaTaMH, bo3- 
hhxuihmh b pe3yjibTaTe AeJieHnn xjieTox TpeTbero cnoa nnaueHTbi, o6pa3yeT oceBbie 
pa am. Taxon xapaxTep AeneHHa xneTox nnaueHTbi no3BonaeT AHaraocrapoBaTb ran 
ceMa3anaTxa n CTpoeHne ero Hyuennyca — HannnHe 6a3anbHon o 6 nac™ noA apxe- 
cnopneM. CneAyeT OTMerara, hto y Vaccinium myrtillus (otot bha othochtch Taxace 
x ceM. Ericaceae) (Anisimova, Shamrov, 2000; AHncHMOBa h AP-, 2005), Tax )xe xax h 
y R. luteum (HacT. Hccn.), nHnunauna ceMfl3anaTxa nponcxoAHT 3a cneT nepnxnnHanb- 
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hhx aeJieHHH ne oahoh, a Tpex cy63nHAepMajibHbix kjictok njiaueHTbi. B otjihhhc 
ot R. schlippenbachii y yica3aHHbix Bbirne bhaob o6HapyHceHO o6pa30BaHHe noTeH- 
UHanbHo MHoroKjieTOHHoro apxecnopHH. 

HaMH npocjieaceH reHe3Hc pa3JiHHHbix cTpyKTyp ceMH3aHanca. C(J)opMHpoBaH- 
HblH CeMH3a4aTOK y HCCJieAOBaHHblX HaMH BHAOB HBJIHCTCH reMH-KaMIlHJIOTponHblM, 
MeAHOHyuejuiHTHbiM, yHHTerMajibHbiM h Mexoxajia3ajibHbiM (b cootbctctbhh c Tep- 
MHHOjioraeH, npe^Jio^ceHHOH H. H. IIIaMpoBbiM, 1999, 2002, 2007). IIocKOJibKy co6- 
cTBeHHo (J)yHHKyjiyc OTcyTCTByeT, ceMH3anaTOK hbjihctch ceccHJibHbiM, hjih chah- 
hhm. nojiyneHHbie HaMH pesynbTara o CTpoeHHH h pa3BHTHH ceMH3anaTKa coniacyiOT- 
CH C JIHTepaTypHbIMH AaHHbIMH JIHIHb OTHOCHTeJIbHO npOHCXOHCACHHH H CTpoeHHH 
HHTeryMeHTa, a TaioKe OTcyTCTBHH coOctbchho (J>yHHKyjiyca. CjieayeT otmcthtb, 
hto kopotkhh (J)yHHKyjiyc o6HapyaceH y bhaob ceiojHH Vireya (Palser et al., 1991). 
Y R. nuttallii BbiHBJieHbi HapymeHHH b Mop(J)oreHe3e. B 3Tom cjiynae B03HHKaeT ajihh- 
hmh (J)yHHKyjiyc, KOTopbiH He cpacTaeTCH c HHTeryMeHTOM (pa<|>e He o6pa3yeTcn), hto 
npHBOAHT k (J)opMHpoBaHHio Mop(j)OJiorHHecKoro rana ceMH3anaTKa, 6jih3koto k re- 
MHTponHOMy (Palser et al., 1990). Hto xacaeTcn Mop<J>ojiorHHecKoro rana ceMH3anaT- 
xa h CTpoeHHH Hyuejuiyca, to CHHTaeTCH, hto ceMH3anaTOK y poAOAeHApoHOB aHa _ 
TponHMH h TeHyHHyuejuiHTHbiH (ilicoOcoH, 1969, 1976; IlaHyjiHH, 1982; Palser et al., 
1991). 

HacTb BHyTpeHHeH 3nHAepMbi HHTeryMeHTa y bhaob poAOAeHApoHa AH(J)(J)epeH- 
unpyeTCH b 3HAOTejiHH, oKpyacaiomHH 6ojibmyio nacTb 3apoAMineBoro Meuixa. Y pa3- 
HblX BHAOB 3TOT CJIOH BbipaHCeH B pa3HOH CTeneHH. y H3yneHHbIX HaMH BHAOB 3HAO- 
TejiHH He aoxoaht ao aHranoA ( R . schlippenbachii) jih6o ero hhhchhh rpaHHua npo- 
xoaht Ha ypoBHe ocHOBaHHH HHTeryMeHTa h THnocTa3bi. Co ctopohm pa(J>e oh 
npeACTaBjieH 1—2 cjiohmh, hto 6mjio paHee OTMeneHO y R. hirsutum (Palser et al., 
1991). 

BnepBbie ajm poAa Rhododendron npocjieaceH reHe3HC rnnocTa3bi, HHHunauHH 
KOTopoil npoHexoAHT c HanajioM AH(J)4)epeHUHauHH npHMopAHH ceMH3anaTKa. B c(J>op- 
MHpoBaHHOM ceMH3aHaTKe OHa HMeeT (J)opMy narnn h coctoht H3 2 cjioeB Ta6jiHTHa- 
tmx rycTonjia3MeHHbix kjictok. Ee KJieTOHHbie ctchkh He jinrHH(J)HUHpoBaHbi. Taxon 
THn CTpoeHHH THnOCTa3bI, OnHCaHHblH TaiOKe A-™ HeKOTOpbIX pOAOAeHApOHOB, KOTAa 
ee KJieTKH xapaKTepH3yiOTCH 6ojiee njioraoH uHTonjia3MOH h hhtchchbho oxpaniH- 
BaiOIAHMHCH o6oJIOHKaMH no CpaBHeHHK) C OKpyncaiOIAHMH KJieTKaMH, 6bUIO npeA- 
jiOHceHO Ha3biBaTb KaK «UHTonjia3MaTHHecxaH rnnocTa3a» (Palser et al., 1971). y R. nut¬ 
tallii b KJieTOHHbix o6ojioHKax ranocTa3bi 6biJia o6HapyaceHa Kaiui03a (Palser et al., 
1991). 

Kax h y 6ojibiiiHHCTBa bhaob ceM. Ericaceae (i!xo6coH, 1983), apxecnopHH y H3y- 
neHHbix bhaob Rhododendron OAHOKJieTOHHbiH. PfapeAKa y R. catawbiense, R. luteum , 
R. mucronulatum (J)opMHpyiOTCH ABe apxecnopnajibHbie kjictkh (i!xo6coH, 1969, 1976; 
HacT. hccji.). y R. canadense Ha paHHHX CTaAHHX BbiHBJieHO ao 7 apxecnopnajibHbix 
KJieTOK, H3 KOTOpbIX (J)yHKUHOHaJIbHOH BCeTAa CTaHOBHTCH 6jIHHCaHUiaH K BepuiHHe ce- 
MH3anaTKa (Bell, Burchill, 1955). B pe3yjibTaTe Meno3a o6pa3yeTCH jiHHeHHan TeTpaAa 
Meracnop. CaMOH xpynHOH Meracnopoii TeTpaAbi hbjihctch xajia3ajibHan, H3 kotopoh 
no Polygonum-THny (J>opMHpyeTCH 3apoAbimeBbiH MernoK. IIojiyHeHHbie AaHHbie co- 
rnacyiOTCH c hmcioiahmhch AaHHbiMH no ApyrHM BHAaM poAOAeHApoHa (KoHApaTOBHH, 
i!xo6coH,*1968; i!xo6coH, 1969, 1976; Palser et al., 1991; Williams et al., 1991). Kax h 
y pHAa Apyrnx H3yneHHbix bhaob poAa Rhododendron , aHranoAbi b 3pejiOM 3apoAbi- 
meM Meinxe (hx hhcjio cocTaBjineT 3) He6ojibniHX pa3MepoB. IIojiHpHbie HApa cjiHBaiOT- 
ch ao, HHorAa bo BpeMH onjiOAOTBOpeHHH (#ko6coh, 1969, 1976). B cHHeprHAax onn- 
caH HHTHaTbiH annapaT, BbipanceHHbiH He OAHHaKOBO y pa3Hbix bhaob (Palser et al., 
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1991). y R. luteum h R. schlippenbachii HHTHaTbm annapaT b CHHepra/jax HaMH He 6biji 
o6Hapy»ceH. 

B pa3BHTHH rHHeuea h ceMH3anaTKa BbWBJieHbi HapymeHHii. y HCCJieAOBaHHbix HaMH 
bhaob Ha6jiK)Aajiocb HeAopa3BHrae oahoh, a HHor/ja h AByx njiaueHT, hto npHBOAHJio 
k H3MeHeHHio (J)opMbi 3aB«3H Ha nonepenHOM cpe3e H3 oKpyrjioH b npoAOJiroBaTyio h k 
(J)O pMHpOBaHHK) B OCHOBaHHH 3aBH3H THC3A pa3HOH BeJIHHHHbl. TaKHM o6pa30M, BbWB- 
jiaeTca TeHAeHijHfl k cTepHJiH3auHH oahoh hjih ppyx njiaueHT, cootbctctbchho oahoto 
HJIH Afiyx IUIOAOJIHCTHKOB. C ApyrOH CTOpOHbl, B03M0)KHa He TOJIbKO peAyKIJHfl HHCJia 

miOAOJiHCTHKOB AO 4 hjih 3, ho h yBejmneHHe hx HHCJia ao 6—7 h 6oJiee. B nojib3y 
noAo6Horo npeAnojiojxeHHfl cBHAeTejibCTByiOT MHoroHHCJieHHbie JiHTepaTypHbie abh- 
Hbie no ceM. Ericaceae. Y R. boothii onncaHO (J)opMHpoBaHHe 5—6, R. chrysodoron — 6 
(Macqueen Cowan, Davidian, 1948), R. moulmainense — 6, R. fulvum — 7 njiaueHT 
(Palser et al., 1985) h cootbctctbchho 5, 6 h 7 njiOAOJiHCTHKOB. HeTbipexnjieHHbiH 
imaH CTpoeHHH uBeTxa hbjihctch BnoJiHe THnHHHbiM rjw bhaob Ledum h Dabecia. 
y Sympieza ubctxh ABynjieHHbie, y Cladothamnus — TpexnjieHHbie, a y Bejaria — 
ceMHHJieHHbie (Komccbhhkob, 1981). Y Vaccinium vitis-idaea (Anisimova, 2006) b Hop- 
Me 3aB«3b 4-rHe3AHaH, OAHaxo BbiflBjieHbi cjiynan <|>opMHpoBaHHfl 3—5—6-rHe3AHbix 
3aBH3en. y R. luteum HaMH 6wjih BbiaBJieHbi cjiynan nojiHoro cpacTaHHH Bcex n hth njio- 
AOJIHCTHKOB C 06pa30BaHHeM CHHKapnHOH 3aBfl3H. 

y HexoTopbix bhaob poAOAeHApoHa o6Hapy)xeHbi Tax Ha3biBaeMbie «ABOHHbie» ce- 
MjnanaTKH. B Taxnx ceMjnanaTxax (J)opMHpoBajiHCb ABa 3apoAbimeBbix Memxa, pa3- 
AejieHHbie oahhm hjih h ecxo jibxhmh cjioamh kjictok HHTeryMeHTa. y R. yunnanense b 
oahom H3 ceMH3anaTKOB 6bmo ABa Hyuejuiyca, pa3AeJieHHbix HHTeryMeHTOM o6biHHoro 
eipoeHHa (Palser et al., 1991). 

y R. quadrasianum, R. brookeanum, R. laetum, R. phaeopeplum, R. santapaui, 
R. campylogynum, R. indicum, R. pulchrum, R. schlippenbachii, R. camtschaticum, 
R. viscosum HexoTopbie ceMjnanaTXH ocTaiOTca npiiMbiMH hjih HeMHoro H3orHyTbi- 
mh. TaKHe ceMH3anaTKH o6mhho hmciot ajihhhmh <|>yHHxyjiyc; HHorAa He (J>opMH- 
pyeTca MHKponnjie. 3apoAbimeBbiH Mernox b hhx o6mhho AereHepnpyeT, OAHaxo b p hao 
cJiynaeB Ha6jiiOAajiHCb 3pejibie 3apoAbimeBbie mcihkh HopMajibHoro cTpoeHHB (Palser 
et al., 1991). 

B 3aKjnoHeHHe xotcjih 6w o6cyAHTb HexoTopbie 3M6pHOJiorHHecxHe acnexTbi H3y- 
neHHbix HaMH bhaob Rhododendron schlippenbachii h R. luteum. Han6ojiee noApo6HO 
3TH BHAbI 6bUIH H3yneHbI B yCJIOBHHX HHTpOAyKUHH (6oTaHHHeCKHe CaAbI CnerJIA H 
BHH PAH). MaTepnaji H3 npHMopcKoro xpaa xacajica b ochobhom pa3BHTH« h cTpoe- 
hhji rHHeuea h ceMjnanaTxa b nepnoAbi MeracnoporeHe3a h (jjopMHpoBaHira 3apoAbime- 
Boro Meuixa. IIpoBeAOHHbiH aHajiH3 CBHAeTeJibCTByeT o tom, hto ocHOBHbie npoueccbi 
Mop(J)oreHe3a rHHeuea h ceMj&anaTxa npoTexaiOT OAHHaxoBo. B o6ohx BapnaHTax 
HccjieAOBaHHH o6Hapy)xeHbi h cxoahmc HapymeHHH b pa3BHTHH. 

OTMeTHM HeKOTOpbie HepTbl pa3JIHHHfl Me^CAy HCCJieAOBaHHblMH BHAaMH. BHAbI 
BCTynaiOT b coctoahhc 3HMHero noxoa Ha pa3Hbix (J)a3ax CTpoeHHJi Myjxcxnx h tkqh- 
ckhx 3M6pnoHajibHbix CTpyKTyp. y R. schlippenbachii nbiJibHHKH HaxoA^TCfl Ha CTa- 
AHH CHJIbHO BaKyOJIH3HpOBaHHbIX MHKpOCnop C nOJIOJXeHHeM HAep B UeHTpe TeTpaAbI, 
ay/?, luteum «Apa pacnojiaraiOTCH no nepn(J)epHH TeTpaAbi (b coctoahhh nepeA Ae- 
jieHHeM). y nepBoro BHAa ceMJBanaTXH AOcraraiOT CTaAHH <J>opMHpoBaHHfl (J>yHKUHo- 
HajibHOH Meracnopw hjih 2-«AepHoro 3apoAbiineBoro Memxa, a y BToporo — CTaAHH 
MeracnopouHTa nepeA MeH030M. BcjieACTBHe 3Toro rjix R. schlippenbachii npn He- 
CTa6njibHbix ycjioBHax npoH3pacTaHHH xapaxTepHbi b Gojibinen CTeneHH HapyineHHH 
b pa3BHTHH nbuibHHKa. yxa)xeM Taxjxe Ha oco6eHHoc™ npocTpaHCTBeHHO-BpeMeHHOH 
xoopAHHauHH b pa3BHTHH OTAeJibHbix cTpyxTyp. y R. schlippenbachii nponcxoA^T 
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6oJiee paHHee CTaHOBjieHHe 2-cjiohhoh ranocTa3bi (c HanajioM MeracnoporeHe3a, a y 
R. luteum — bo BpeMfl <J>opMHpoBaHHeM 3apoflwmeBoro Meimca) h H3ra6aHHe npo- 
AOJiehoh och, c nocjieflyiomHM <J>opMHpoBaHHeM reMH-KaMiiHJioTponHoro ceivunaHaTKa 
(Ha CTa^HH TeTpa^bi Meracnop, ay R. luteum — Ha cTa^HH 2-, 4-wepHoro 3 apo£bi- 
meBoro Meimca). KpoMe Toro, y R. luteum OTMeneHbi cjiynan flH<j)<j)epeHijHaijHH AByx 
apxecnopHajibHbix rjictok, bmabjichm cneijH<j)HHecKHe npH3HaKH b cTpoeHHH pbuibija 
(<J>opMHpyeTCfl CTpyKTypa, noAo6Haa raHocTeraio) h OHAOTejiHH (y R. luteum hhhchhh 
rpaHHijaOHAOTejiHH — HaypoBHe ocHOBaHHx hHT eryMeHTa h nmocTa3bi, ayi^. schlip- 
penbachii OHAOTejiHH 3aicaHHHBaeTCfl Ha ypoBHe hh^chch rpaHHijbi ijeHTpajibHOH KJieT- 
KH H He flOXOAHT ao aHranoA). 
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SUMMARY 

In Rhododendron luteum and R. schlippenbachii the gynoeceum arises as paracarpous. That struc¬ 
ture remains only at the top of the ovary and in style. Stigma lobes are free, as in apocarpous gy- 
noecium. In the middle part of the ovary there is a touching of placentae. At the bottom the ovary be¬ 
comes 5-celled, as in syncarpous gynoecium. Cell divisions at apical part of the placentary outgrowth 
are proceeded to ovule formation. Large central subepidermal cell divides periclinally in the middle 
of the emerging ovular primordium. Upper derivative transforms into archesporial cell, and lower one 
together with cells of the third layer of the placenta form axial cell rows. The ovules are hemi-cam- 
pylotropous, medionucellate, unitegmic, mesochalazal and sessile. The chalazal zone of the nucellus 
is transformed into postamentopodium. The integument is of dermal origin, with typical endothe¬ 
lium. The ovule has a hypostase, which is initiated with beginning of ovular primordium differentia¬ 
tion. It is a cup-shaped in the mature ovule and consists of two layers. Their cell walls are not lignifled, 
but they are intensively painted. Hypostase is destroyed during seed development. Species studied are 
characterized by mainly one-celled archesporium, linear megaspore tetrad and embryo sac of Poly- 
gonum-type. Some abnormalities are observed during gynoecium development: placentae retardation, 
full fusing of all 5 carpells resulting on syncarpous ovary. 
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HccjieaoBaHbi Mop(j)OJiorHJi, aHaTOMHJi h MHKpocKyjibnTypa (cKaHHpyiomHH 3JieKipoHHbiH MHKpocKon) 
noBepxHOCTH ceMHHOK 6 ziaJibHeBOCTOHHbix BHflOB pojia Bidens L. (. Asteraceae , Tpn6a Heliantheae). Crpoe- 
HHe nepHKapnHH h TecTbi Bidens frondosa H3yneHO c noMoim>K) TpaHCMHCCHOHHoro 3JieKTpoHHoro mhk- 
pocKona. YcTaHOBJieHo, hto cjioh TeMHooKpauieHHoro TBepaoro BemecTBa ((J)HTOMejiaH), pacnojioxceHHbiH 
Mexcziy ranoziepMOH h CKJiepeHXHMOH, coctoht H3 KpHCTajiJioB. CKyjibmypa noBepxHOCTH ccmhhok hcko- 
Topbix BHflOB Bidens HBJiaeTCJi OTpaxceHHeM KOHTypa (JwTOMejiaHa, pacnojioxceHHoro noji rnnoaepMOH. Ta- 
koh thit noBepxHOCTH mw Ha3BajiH «xejiHaHTOHflHbiH», no Ha3BaHHK) TpH6bi Heliantheae , k KOTopofi otho- 
chtch po,zj Bidens. CKJiajjnaTocTb HapyxcHofi noBepxHOCTH KneTOK 3K30KapnHH o6ycjioBJieHa BbipocTaMH 
hx HapyxcHbix nepHKJiHHajibHbix ctchok. TecTa coctoht H3 xopouio BbipaxceHHbix cjioeB 3K30TecTbi, Me3o- 
TecTbi h HHTeryMeHTajibHoro TaneTyMa. Ctchkh kjictok 3K30TecTbi h HHTeryMeHTajibHoro TaneTyMa pa3- 
jihhhhm o6pa30M yTOJimeHbi. OOcyxcflaeTCH 3HaneHHe npH3HaKOB MHKpocKyjibmypbi noBepxHOCTH ceMH- 
HOK flJIH TaKCOHOMHH pojja. 

KjiK)HeBbie cnoBa: Asteraceae , Heliantheae , Bidens , KapnojiorHH, Mop(J>ojiorHJi, aHaTOMHH, MHK¬ 
pocKyjibnTypa, (J)HTOMejiaH, KpncTajuibi, TecTa. 

Bidens L. {Asteraceae, Tpn6a Heliantheae Cass.) — ninpoKO pacnpocTpaHeHHbin 
pofl C HaH6oJIbIUHM KOJIHHeCTBOM BHflOB B A(J)pHKe, AMepHKe, IIOJIHHe3HH. U.0 flaH- 

hmm E. Sherff (1937), poa o6beAHHneT okojio 240 bh^ob h pa3Ae;ieH Ha 14 ccki^hh. 
B CBOflKe «CocyflHCTbie pacTeHHH...» (EapKajioB, 1992: 30—36) Ha flajibHeM Boc- 
TOKe Pocchh pofl Bidens npeflCTaBjieH 7 bhabmh H3 flByx ccki^hh (cm. Ta6jiHijy), ko- 
Topbie npoH3pacTaioT b ochobhom b IIpHMopbe h npnaMypbe. 3th ace bh^m, 3a hckjiio- 
neHHeM B. kamtschatica h B. frondosa , npoH3pacTaioT b Ch6hph (JIoMOHocoBa, 
1997). 

OflHHM H3 BaMCHbIX IlpH 3 HaKOB, HCnOJIb3yeMbIX flJIH XapaKTepHCTHKH H Onpe^eJieHHH 
BHflOB Bidens , hbjihctch CTpoeHHe ccmhhok. A aHHMe o CTpoeHHH njioaoB bh^ob 3toto 
pofla HMeiOTca b pa6oTe M. Lhotska (1968) — B. cernuus, B. connatus, B. frondosus, 
B. radiatus, B. tripartitus (npHBOflHTCH opHTHHajibHoe HanncaHHe aBTopa). Lhotska 
Hcnojib30Bajia npH3HaKH crpoeHHH njioaoB jijin bmhchchhh cnoco6a hx pacnpocrpa- 
hchhh h npopacTaHHfl. A. Saenz (1981) npn HCCjieaoBaHHH aHaTOMHH h Mop<j>ojiorHH 
iuioflOB Tpn6bi Heliantheae npHBOflHT CTpoeHHe ccmhhkh B. laevis (L.) B. S. P. 

HaMH HCCJieflOBajiocb CTpoeHHe ccmhhok aajibHeBocTOHHbix bh^ob Bidens c ijejibio 
BbIHBJieHHH AOnOJIHHTeJIbHblX AHarHOCTHHeCKHX BHflOBbIX IipH3HaKOB H BblHCHCHHH 
CTpoeHHH TeMHooKpauieHHoro cjioh b nepHKapnHH ccmhhok. 


MaTepnaji h mcto^hkh 

PacTeHHH ajih rep6apHH h o6pa3ijbi ccmhhok co6paHbi aBTopoM h coTpyflHHKaMH Jla- 
6opaTopHH xeMOTaKCOHOMHH THXooKeaHCKoro HHCTHTyra SnoopraHKHecKOH xhmhh 
(THEOX ABO PAH) b pa3JiHHHbix panoHax AaJitHero BocTOKa Pocchh. 
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Mop<J)o;iorH4ecKoe CTpoeHne ccmahok .najibHeBocTOHHbix bh/iob pojxa Bidens 
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npHMenaHHe. HFIC - HapyxcHbie nepHiaiHHajibHbie ctchkh ioictok 3 K 30 KapnHH. 



HccjieaoBaHHbie o6pa3ijbi: Bidens cernua : IlpHMopcKHH Kpafi, IHkotobckhh p-H, 
.HOJiHHa p. ApTeMOBKH, 24.09.1975, TopoBOH IT.; B. frondosa : IlpHMopcKHH Kpafi, 
^epHHroBCKHH p-H, c. EyflHKH, 03.09.1967, JleBeHen; JL; IlpHMopcKHH KpbiH, XacaH- 
CKHiip-H, noc. AH^peeBKa, 07.10.2003, Eohko 3.; B. maximowicziana : IlpHMopcKHH 
KpaS, XopojibCKHH p-H, kwkhmh 6eper 03 . XaHKa k ceBepy ot c. CHBaKOBKa, 09.09.1926, 
MejibBHjib T.; B. parviflora : IlpHMopcKHH Kpafi, IlapTH3aHCKHH p-H, Ha H3BecTKOBbix 
cKajiax y c. EicaTepHHOBKa, 23.09.1965, TopoBOH n., Eohko 3.; B radiata : CaxajiHH- 
CKaao6ji., o-BHrypyn, noc. EypeBecraHK, 15.09.1975, Eohko 3.; B. tripartita : IlpH- 
MopcKHH Kpan, noc. IljiacTyH, 01.10.1974, rpnijeHKO IT.; B. kamtschatica He nccjie- 
JJOBaH H3-3a OTCyTCTBHfl CCMflHOK. 

KojuieiciXHH ceMflHOK xpaHHTca b JIa6opaTopHH xeMOTaKCOHOMHH THEOX ffBO PAH. 

KpaeBbie h ijeHTpajibHbie ccmhhkh, BKJHOHaa hx octh, nacTO pa3JiHnaiOTCfl b npe^e- 
Jiax OflHOH KOp3HHKH, nOTOMy JUIX. HCCJiejJOBaHHJI HBMH 6paJIHCb nflTb 3peJIbIX CeMHHOK 
Kaacaoro BH^a H3 cpejmeii nacra Kop3HHKH. OoTorpa<j)HH BbinojmeHbi Ha ynacTKax 
b cpejmeii nacra CeMflHKH. 

JJjin mynennx aHaTOMHHecKoro CTpoerow ccmahkh pa3MaHHBajincb b cmcch cnnp- 
Ta, rjiHuepHHa h bo^m (1:1:1). nonepeHHbie cpe3bi c^ejiaHbi 6e3onacHOH 6phtboh 
H3 cpe^Hen nacra ccmahok. Cpe3bi 3aKJiiOHajiHCb b rjiHuepHH-McejiaTHH. HccjieaoBa- 
HHfl nOBepXHOCTH CeMflHOK npOBOflHJIHCb Ha CKaHHpyiOmeM 3JieKTpOHHOM MHKpO- 
CKone JSM-US. C noMombio TpaHCMHCCHOHHoro 3JieKTpoHHoro MHKpocKona (T3M) 
HCCjieflOBajiH CTpoeHHe nepHKapnnfl h ccmchhoh Ko^cypbi B. frondosa. Ccmahkh co- 
6paHbi b <J>a3e Hanajia co3peBaHHH, Kor^a njioflOBaa o6ojioHKa npHo6pe;ia oKpacxy, 6jih3- 
Kyio k OKpacKe 3pejion ccmahkh (3ejieHOBaTo-KopHHHeBafl), 3a<j)HKCHpoBaHbi no o6me- 
npHHHTOH MeTOflHKe h 3ajiHTbi b CMecb 3noHa h apajiflHTa. IIpHroTOBJieHHe yjibTpa- 
TOHKHX Cpe30B H HCCJieflOBaHHfl Ha T3M npOBOflHJIHCb C nOMOIIJbK) COTpyflHHKa 
jia6opaTopHH aHaTOMHH h Mop<j>ojiorHH EoTaHHHecKoro HHCTHTyTa hm. B. JL KoMa- 
poBa (EHH) PAH O. B. ^kobjicboh. 


Pe3yjibTaTbi h o6cyameHHe 
Mop(J)OJiorHHecKoe CTpoeHHe ccmhhok 

CeMHHKH npeacTaBHTejieH Bidens b ochobhom KJiHHOBH^Hbie (bh^bi ctKU}m Bi¬ 
dens) hjih npoflOJiroBaTo-jiHHeHHbie (bh^w cckijhh Psilocarpaea ), 3—4-rpaHHbie hjih 
CMcaTbie flo njiocKHX (b ceneHHH KBa^parabie hjih ynjiomeHHo-poM6HHecKHe), ot nep- 
hhx flo ojiHBKOBo-McejiTbix. Pa3Mep ceMHHOK ot 3 (B. radiata) ao 20 (B. parviflora) mm 
Aji., ot 1 flo 3.5 mm Hinp. Pe6pa ccmjihok o6mhho oTHeTjiHBO, pe^ce cna6o Bbipa»ceHbi. 

XOXOJIOK H3 2-4 HIHnOBaTblX OCTeH, C o6pameHHbIMH BHH3 meTHHKaMH. y 6oJIbUIHHCT- 

Ba bhaob meTHHKH, noAo6Hbie meTHHKaM ocTen, npoflOJDKaiOTCfl Ha pe6pax. y B. fron¬ 
dosa h B. parviflora meTHHKH He bmxoaht 3a npejjejibi octch. 

TeTepoKapnHa Bbipa^caeTca b pa3Mepax, (J>opMe h 6yropnaTOCTH noBepxHOCTH Kpae- 
Bbix h ueHTpajibHbix ceMHHOK. y BHflOB B. parviflora , B. tripartita, B. frondosa ijeHT- 
pajibHbie ceMHHKH ^JiHHHee KpaeBbix. y B. maximowicziana h B. radiata — ijeHTpajib- 
Hbie ceMHHKH Kopone KpaeBbix. Ha nonepenHOM cpe3e ueHTpajibHbie ccmahkh pom6hhc- 
CKHe, KpaeBbie TpeyrojibHbie (HCKjnoHaa B. parviflora). noBepxHocTb KpaeBbix ceMHHOK 
MopmHHHCTo-6yropHaTaa, aeHTpajibHbix — name crjiaaceHHafl hjih cjia6o Mopmu- 
HHCTaa. 

CeMHHKH rojibie (B. tripartita, B. maximowicziana ), c ejjHHHHHbiMH npocTWMH 
( B. parviflora, B. cernua) hjih Hcejie3HCTbiMH BOJiocKaMH (B. radiata). Han6ojiee rycTO 
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onyuieHbi npocTbiMH BOJiocKaMH ccmhhkh B. frondosa. IIpocToe onymeHHe coctoht 
H3 THIIHHHblX AJIH CJIOHCHOIJBeTHbIX C^BOeHHblX BOJIOCKOB. JJpe anHKaJIbHbie KJieTKH Ta- 
Koro BOJiocica coe^HHeHM hjih no Been flJiHHe, KpoMe caMon BepniHHbi (B. parviflora ), 
hjih TOJibKO y ocHOBaHHH h orhsl H3 KJieTOK 3HaHHTejibHO Kopone apyron ( B. frondosa). 
>Kejie3HCTbie bojiockh cooTBeTCTByioT rnnpoKo pacnpocTpaHeHHOMy y cjioxcHouBerabix 
rany — 2-pn.zjHOMy ronoBHaTOMy BOJiocKy. H 3 10 KJieTOK BOJiocKa orhb napa o6pa3yeT 
ero ocHOBaHne, o^Ha napa — Honcxy n 3 napbi — ceicpeTopHbie KJieTKH rojiOBKH. 

Ochobhoh CTpyKTypHo h e,zjHHHijeH noBepxHocra ceMHHOK Bidens hbjihctch kjict- 
xa 3K30Kapnnfl c aeTajiHMH CTpoeHHH HapymioH nepHKJimiajibHOH n aHTHKJiHHajibHbix 
CTeHOK, MHKpopejibe(})OM KyTHKyjibi, KOTopbie b KOMnjieKce co3rbk>t o6iijhh pejibet}) 
noBepxHocTH ceMHHKH. OflHaKO Ha xapaKTep MHKpocKyjibnTypbi ceMHHOK HexoTopbix 
BHflOB Bidens cymecTBeHHoe bjihhhhc 0Ka3biBaeT cjioh TBepaoro TeMHOOKpameHHoro 
BemecTBa, Ha3biBaeMoro (J)HTOMejiaHOM, pacnojioxceHHbiH Menc^y rnnoaepMOH n cKJie- 
peHXHMon. B 3tom cjiynae rpaHHijbi KJieTOK 3K30KapnHH njioxo BbipaxceHbi, a cxyjibn- 
Typa noBepxHocTH npnHHMaeT xapaKTepHbin HMHaTO-OyropnaTbiH bur. Taxon ran no- 
BepxHOCTH mm Ha3Bajin xejinaHTOHflHbin, Kor.ua noBepxHOCTb ccmhhkh hbjihctch oTpa- 
MceHneM cxyjibnTypbi HapyxcHon noBepxHocra cjioh TBepaoro TeMHOOKpameHHoro 
BemecTBa, pacnojionceHHoro uor rnnoaepMOH. 3tot Tnn noBepxHocra xapaicrepeH 
Ann OojibmnHCTBa TeMHOOKpameHHbix ceMHHOK Tpn6bi Heliantheae n Ha3BaH HaMn 
no Ha3BaHHio Tpn6bi. 

y bhaob B. parviflora n B. maximowieziana noBepxHOCTb ccmhhok xejinaHTon^HaH 
(Ta6;i. I, 4, 5), aHTHKJiHHajibHbie ctchkh kjictok 3K30Kapnnn Majio 3aMeTHbi. Y B. cer- 
nua, B. tripartita, B. radiata KJieTKH 3K30Kapnnn BbiTHHyTbi BflOJib ocn ceMHHKH 
(Ta6ji. I, 2, 3, 6 ), y B. frondosa — nomn H30AHaMeTpHHecKne (Ta6ji. I, /). Y burob 
B. frondosa n B. radiata noBepxHOCTb KJieTOK 3K30Kapnnn CKJiaflnaTan. 

HexoTopbie Mop(J)OJiornHecKne npn3HaKH ccmhhok nccjieaoBaHHbix bh^ob npn- 
Be,qeHbi b TaOjinije. 


AHaTOMHHecKoe CTpoeHne ccmhhok 

/JjIH yTOHHeHHH MHKpOCKyJIbnTypbl nOBepXHOCTH ceMHHOK HaMH C nOMOIIJbK) CBeTO- 
boto MHKpocKona nccjieaoBaHo aHaTOMnnecKoe CTpoeHne nepHKapnnn n TecTbi 6 bh^ob 
Bidens. 

nepHKapnnn o6mhho noapasaejineTcn Ha 3K30Kapnnn, Me30Kapnnn n OHflOKapnnn. 
3K30Kapnnn n OHflOKapnnn pa3BHBaioTCH H3 BHeniHero n BHyTpeHHero onnaepMHca 3 a- 
BH3H cooTBeTCTBeHHo. OflHaKo b 3pejibix njio^ax OHflOKapnnn He BbipanceH. BHyTpeH- 
hhh 30Ha nepHKapnnn coctoht H3 oflHoo6pa3Hbix no CTpoeHnio napeHXHMHbix KJieTOK, 
KOTopbie He pa3JiHHaiOTCH no <J>opMe n CTeneHn yTOJimeHHocTH ctchok. HaMn He o6Ha- 
pynceHo pa3pymeHHbix kjictok epe^n oOjinTepnpoBaHHbix kjictok BHyTpeHHen 30hm 
nepHKapnnn. Kjictkh ,zje(})opMHpoBaHbi, hx nojiocTH cjia6o BbipanceHbi, ctchkh tohkhc, 
XOpOIUO COXpaHHIOTCH. 

AHaTOMHHecKoe CTpoeHne nepHKapnnn Ha nonepeHHOM cpe3e ccmhhkh y Hccjieao- 
BaHHbix BHflOB Bidens b ochobhbix nepTax cxo^ho. nepHKapnHH npeacTaBjieH nnTbio 
xoporno 3aMeTHHMH cjiohmh: oflHopnflHbiH 3K3oicapnHH, rnno^epMa H3 1 — 2 pn^OB pa- 
AHaJIbHO yZJJIHHeHHblX TOHKOCTeHHbIX KJieTOK RO 25 MKM AJI., 30Ha (J)HTOMeJiaHa, CKJie- 
peHXHMHan TKaHb, BHyTpeHHnn 30Ha H3 1 — 2 (3) pn^oB napeHXHMHbix kjictok. 

KjieTKH 3K30Kapnnn oKpyrjibie hjih cjienca TaHreHunajibHo BbiTHHyTbi. Ohh hmciot 
yTOJimeHHbie HapyncHbie nepHKJiHHajibHbie n oraocHTejibHO tohkhc BHyTpeHHne nepn- 
KJIHHaJIbHbie H aHTHKJiHHajibHbie KJieTOHHbie CTCHKH. B pa3JIH4HbIX HaCTHX ceMHHKH Ha- 
pyncHbie nepHKJiHHajibHbie ctchkh kjictok MoryT 6biTb BorHyTbiMH hjih BbinyKJibiMH. 
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FIonepeHHbiH cpe3 ccmahok bhaob Bidens. 

A, a — B. parviflora ; E, 6 — B. cernua; B, e — B.frondosa. A — cxeMa nonepewHoro cpe3a ccmhhkh. a, E,B — (j>parMeH- 
Tbi aHaTOMHwecKoro CTpoemui ccmjihkh b oGjiacni Gokoboto pe6pa; 6 — 4>parMeHT CTpoeHMB njiocKOM CTopoHbi ccmahkh; 
e — 4>parMeHT cTpoeHHB Tecrbi h anaocnepMa. YcjioBHbie o6o3HaHeHHJi: um — HHTeryMeHTajibHbiH TaneTyM, kz — KJieT¬ 
KH rmioflepMbi, Kp — xpHCTajuiu, Mm — Me30TecTa, n — nepHKapnHH, ckp — CKJiepeHXHMa, m — Tecra, a — aHjiocnepM, 
3K — 3K30KapriHH. MacurraGHbie jimhchkh, mkm: A, B — 100; a, E — 50; 6, e — 20. 


y 6oJIbIIIHHCTBa BHflOB KJieTKH 3K30KapiIHfl MeJIbHe, HeM THnOflepMaJIbHbie. HCKJIIOHe- 
HHeM HBJWioTCfl ccmhhkh B. parviflora , y KOTopbix 3nH,qepMajibHbie h ranoAepMajibHbie 
KJieTKH oflHHaKOBbie no pa3Mepy h b 3pejibix njioaax o6jiHTepHpoBaHbi. 

KyTHKyjia xoponio BbipaaceHa, rjia^Kaa. CmiajiKH Ha noBepxHOCTH KJieTOK 3K30Kap- 
nmi BHflOB B. frondosa h, Bepoarao, B. radiata o6pa30BaHbi He CKJiaflKaMH KyTHKyjibi, 
a BbipocTaMH Hapy^CHbix nepHKJiHHajibHbix ctchok KJieTOK 3K30KapnH« (Ta6ji. II, 7,2). 

THnoaepMa y 6ojibniHHCTBa bhjiob xoponio Bbipa^ceHa. THnoAepMajibHbie KJieTKH 
paflHajibHO yjiJiHHeHHbie (jio 30 mkm), hx ctchkh npaMbie hjih BOJiHHCTbie, HepaBHO- 
MepHo cjia6o yrojimeHHbie. HepaBHOMepHOCTb yTOJimeHHH ctchok Han6ojiee BbipaaceHa 
y KJieTOK, pacnojioflceHHbix b KpynHbix pe6pax. 
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CKJiepeHXHMHaa TKaHb — b oKpyrjibix ( B . cernua, cm. pncyHOK, E) hjih noAKOBo- 
o6pa3Hbix TJDKax ( B . parviflora, cm. pncyHOK, A, a) hjih ciuioniHbiM kojibijom (B . ra - 
diata, B. frondosa, cm. pncyHOK, B). Kojihhcctbo phaob CKJiepeHXHMHbix kjictok ot 1 
(B. radiata) ao 7 (B. parviflora). Cjioh <J)HTOMejiaHa tohkhh (1 — 2 mkm), hbxoahtch 
TOJibKO MOKAy nmoAepMOH h CKJiepeHXHMOH, nooTOMy npn pacnojiOHceHHH cmiepeH- 
xhmhwx KJieTOK b Tnncax oh TaiOKe He o6pa3yeT cnjioiHHoro cjioh. IlpH HenojiHoS 3pe- 
jiocth ceMHHOK (J)HTOMejiaH pacnojiaraeTCH Ha oTAejibHbix ynacTKax, hto npoHBJineTCH 
b KpannaTOH hjih iihthhctoh onpacKe ccmhhok. IlapeHXHMHbie kjictkh MoryT HaxoAHTb- 
ch MeacAy thhcbmh CKJiepeHXHMbi, bo BHyTpeHHeM npocTpaHCTBe noAKOBoo6pa3Hbix th- 
Hcen hjih no Been BHyTpeHHeii noBepxHOCTH nepHKapnHH. y 6ojibuiHHCTBa HCCJieAOBaH- 
hmx ccmhhok nacTb napeHXHMHbix kjictok o6jiHTepHpoBaHa. 

CeMeHHafl Koncypa (TecTa) xoporno coxpaHHeTcn ao nojiHoro C03peBaHHH ccmhhok 
(cm. pncyHOK, e). HapyacHbie ctchkh kjictok 3K30TecTbi yrojimeHbi. Kjictkh 3K30- h 
Me30TecTbi b o6jiacTH pe6ep h B03AyuiHbix nojiocTeH nepHKapnHH KpynHbie. B MecTax 
iuiothoto npHJieraHHH nepHKapnHH h ccmchhoh Koacypbi kjictkh o6jiHTepHpoBaHbi, npn 
3tom coxpaHHeTCH KJieTOHHafl CTpyicrypa, xoth kjictkh Ae<j>opMHpyioTCH. Kojihhcct- 
bo pwoB KJieTOK Me30TecTbi ot 2 (B. parviflora) ao 5 (B. frondosa). HHTeryMeHTajib- 
hmh TaneTyM coctoht H3 cncarbix, TaHreHimajibHo yAJiHHeHHbix kjictok c paBHOMepHO 
yTOJimeHHbIMH CTCHKaMH KOpHHHeBOTO ABCTa H mejieBHAHbIMH nOJIOCTHMH. 

IloAo6Hoe pacnojiOHceHHe TKaHeii b nepHKapnHH npHBo a*t ajih neTbipex hhahhckhx 
bhaob Bidens K. Pandey h A. Jha (1992). OAHaKo oth aBTopw y HCCjiCAOBaHHbix hmh bh- 

AOB OTMenaiOT MaJIOpHAHOCTb CCMCHHOH KOHCypbl (1-2, peAKO 3 pwa TOHKOCTCHHblX 

kjictok); HajiHHHe ohaotcjihh He oTMeneHO. P. K. Deshpande (1964) npn H3yneHHH pa3- 
bhthh ccmhhkh Bidens biternata (Lour.) Merr. and Sherff. yKa3biBaeT, hto TecTa b 3pe- 

JIOH CCMHHKC COCTOHT H3 OnHAepMbl H pHAa THnOAepMaJIbHblX KJieTOK. 

3HA0cnepM y HCCjiCAOBaHHbix hbmh bhaob OAHOo6pa3HbiH. Oh npeACTaBjieH AByMH 
ynopHAOHeHHO pacnojioaceHHbiMH pwaMH kjictok. HapyncHbiH pHA kjictok HMeeT yroji- 
meHHbie ctchkh, KpynHbie nojiocTH. Kjictkh BHyTpeHHero pHAa mcjikhc, TOHKOCTeHHbie, 
C nOJIOCTbK) B BHAe y3KOH mejiH. 

YjibTpacTpyKTypa nepHKapnHH Bidens frondosa 

JIH BbIHCHeHHH CTpoeHHH TCMHOOKpailieHHOrO CJIOH B nepHKapnHH CCMHHOK H 
AJiH yTOHHeHHH AeTajien aHaTOMHHecKoro CTpoeHHH nepHKapnHH h TecTbi HaMH Hccjie- 
AOBaHbi nonepeHHbie cpe3bi ccmhhkh Bidens frondosa b ee cpeAHen nacra c no- 
MOiAbio T3M. 

Kjictkh 3K30KapnHH TaHremmajibHo yAJiHHeHHbie, c ohjibho yTOJimeHHOH (ao 
6 mkm) HapyncHOH nepHKJiHHajibHOH ctchkoh (Ta6ji. II, /). Ha noBepxHOCTH kjictok 
3K30KapnHH HaXOOTTCH BbipOCTbl, KOTOpbie 06pa30BaHbI KJieTOHHOH CTeHKOH H no- 
KpbiTbi tojictoh (1.1—1.2 mkm) KyTHKyjiOH. 3 th BbipocTbi o6pa3yiOT Ha noBepxHOCTH 

KJICTKH MHOTOHHCJieHHbie (8-12) CKJiaAKH, BbITHHyTbie BAOJIb OCH CCMHHKH. BblCO- 

Ta BbipocTOB ao 3.5 mkm (Ta6ji. II, 2). BHyrpeHHHe nepHKJiHHajibHbie ctchkh yTOJi- 
meHbi He3HaHHTejibH0. AHTHKjiHHajibHbie ctchkh TOHKHe, neTJieBHAHO cxcaTbie. B kjict- 
Kax HaxoAHTCH He6ojibmoe kojihhcctbo xjionbeBHAHoro coAepxcHMoro. HmoAepMa 

COCTOHT H3 1-2 pHAOB paAHaJIbHO BbITHHyTbIX, XOpOIHO 0(})OpMJieHHbIX KJICTOK. He- 

3HaHHTejibHoe HepaBHOMepHoe yrojimeHHe ctchok npeAnojiaraeT THApouHTHyio aoh- 
TeJIbHOCTb 3THX KJieTOK. CKJiepeHXHMa npeACTaBJICHa AByMH pHAaMH KJieTOK C paB¬ 
HOMepHO yTOJimeHHbIMH CTeHKaMH, KOTOpbie npOHH3aHbI nopOBbIMH KaHBJiaMH 
(Ta6ji. II, 3). TeMHooKpameHiioe BemecTBo, pacnojioxceHHoe b mchckjictohhmx npo- 
CTpaHCTBax MOKAy rnnoAepMOH h cjioeM CKJiepeHXHMbi, o6pa30BaHo KpncTajuiaMH. 
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KpHCTajiJibi TeMHoro ABera, ynopwoHeHHO pacnojioHceHbi, hx fljiHHa BapbHpyeT ot 0.5 

AO 1.5 MKM, ILIHpHHa nOCTOHHHafl - 0.2 MKM (Ta6jl. II, 4). Ilofl CKJiepeHXHMOH Haxo- 

A>itch 2—3 pfl^a TOHKOCTeHHbix napeHXHMHbix KJieTOK (Ta6ji. II, 5). Eojibuiaa nacTb 
napeHXHMHbix KJieTOK o6jiHTepHpoBaHa. Pa3pymeHHbix KJieTOK He oOHapy^ceHo. KjieT- 
kh 3H^OKapnHH no <J>opMe He oTjmnaiOTCfl ot napeHXHMHbix KJieTOK Me30KapnnH. 

3nH,ziepMajibHbie kjictkh ceMeHHOH KOHcypbi TaHreHijHajibHO y^jiHHeHHbie, hx aHTH- 
KJiHHajibHbie h BHyTpeHHHe nepHKjiHHajibHbie ctchkh TOHKHe, HapyHCHbie nepHKJiHHajib- 
Hbie CTeHKH cna6o yTOJimeHbi (Ta6;i. II, 5), noKpbiTbi xoporno Bbipa»ceHHOH KyTHKyjiOH 
0.55—0.66 mkm to Jim. (Ta6ji. II, 6). Kjictkh Me30TecTbi TOHKOCTeHHbie. BHyTpeH¬ 
HHe pwbi KJieTOK TecTbi h 3HflocnepM HaMH He HCCjieAOBaHbi. 


BbIBOAbI 

CeMHHKH Bidens tripartita, B. radiata, B. maximowicziana pa3JiHHaioTCfl pa3Mepa- 
MH, (j)OpMOH, UBeTOM, OnyiUeHHeM, HO 3TH npH3HaKH BapbHpyiOT H npH AHarHOCTHKe BH¬ 
AOB MOryT HCn0JIb30BaTbCfl TOJIbKO B COBOKynHOCTH C MaKpOMOp(J)OJIOrHHeCKHMH npH- 
3HaKaMH. 

no Mop(J)OJiorHH ceMJiHOK xoporno pa3JiHHaioTCfl: Bidens parviflora — c nonra 
nepHbiMH, neTbipexrpaHHbiMH, jihhchhmmh ceMHHKaMH; B. frondosa — ynjiomeHHo- 
KJIHHOBHAHafl (J)OpMa CeMflHKH nOA<)6Ha (J)OpMe SoJIbUIHHCTBa BHAOB, OAHaKO B OTJIH- 
nne ot Apyrnx bhaob Ha pe6pax OTcyrcTByioT iacthhkh; MHoroHHCjieHHbie bojiockh, 
pacnojioMceHHbie Ha pe6pax h nJiocKHX noBepxHOCTux ccmhhok, HanpaBJieHbi BBepx. 
HaH6ojiee xapaKTepHbiii npH3HaK ccmhhok B. cernua — HajiHHHe 4 oAHHaKOBbix no pa3- 
Mepy ocTefi. 

npeAnojioMceHHe o rn6pHAoreHHOM nponcxoHCAeHHH Bidens radiata (B. cer¬ 
nua X B. tripartita) He noATBepacAaeTca a^hhumh H3yneHHH CKyjibirrypbi noBepx- 
hocth: noBepxHOCTb KJieTOK 3K30Kapnnfl B. tripartita h B. cernua rjiaAKaa, a y Bidens 
radiata MejiKocmiaAnaTaa. 

MHKpocxyjibnTypa noBepxHocTH ceMHHOK He HMeeT npH3HaKOB, xapaKTepHbix 
AJIH CeKIJHH, HO Ha BHAOBOM ypOBHe HBJIfleTCfl Ba>KHbIM TaKCOHOMHHeCKHM npH- 
3HBKOM. 

Cjioh TBepAoro TeMHooKpameHHoro BemecTBa (4>HTOMejiaH), HaxoAflmHHca MejKAy 
rnnoAepMOH h CKJiepeHXHMOH nepHKapnHH, coctoht H3 ynopflAOHemio pacnojioaceHHbix 
KpncTajuioB. y bhaob c TeMHooKpauieHHbiMH ceMHHKaMH MHKpocKyjibmypa hx noBepx- 
hocth onpeAejweTCH cjioeM KpHCTajuioB. TaKOH ran noBepxHocTH xapaKTepeH juin 
6ojibuiHHCTBa 3pejibix ceMHHOK npeACTaBHTejieii Tpn6bi Heliatheae h Ha3BaH HaMH 
no Ha3BaHHio Tpn6bi — xejinaHTOHAHbiH. 

CiuiaAHaTocTb noBepxHocTH KJieTOK 3K30KapnHH o6ycjioBJieHa BbipocTaMH hx Ha- 
pyxcHbix nepHKjiHHajibHbix ctchok. 

CeMeHHaH Koxcypa y Bcex HCCJieAOBaHHbix bhaob xoporno coxpaHaeTCJi ao nojiHoro 
C03peBaHHH ceMHHOK. Han6ojiee xoporno BbipaxceHbi kjictkh 3K30TecTbi. HacTb kjictok 
Me30TecTbi o6jiHTepHpoBaHa. HHTeryMeHTajibHbiH TaneTyM coctoht H3 cxcaTbix, TaH- 
reHUHaJIbHO yAJIHHeHHbIX KJieTOK C paBHOMepHO yTOJIIAeHHblMH CTeHKaMH KOpHHHCBO- 

ro uBeTa. 

3HAOcnepM njiorao npnjieraeT k TecTe. Kjictkh HapyxcHoro p«Aa OHAOcnepMa Kpyn- 
Hbie, TaHreHunajibHo yAJiHHeHHbie, c yrojimeHHbiMH CTeHKaMH. BHyTpeHHHH p ha co¬ 
ctoht H3 MeJIKHX, CXCaTblX KJieTOK. 
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SUMMARY 

The morphology, anatomy and microsculpture (using scanning electron microscopy) of achene 
surface of six Far Eastern species of the Bidens (tribe Heliantheae) have been studied. The pericarp 
and testa structure of Bidens frondosa has been examined using a transmission electron microscope. 
It has been determined that the layer of phaeic solid substance (phytomelanin or carbonized layer) lo¬ 
cated in the pericarp between hypoderm and sclerenchyma, consists of crystals. The folds on the cell 
surface of exocarp are outgrowths of their external periclinal wall. All layers of testa cells are being 
preserved up to the achene maturity. Integumental tapetum consists of compressed, tangentially elon¬ 
gated cells with brown, uniformly thickened walls. 
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npHBOflHTCH onncaHHe HOBoro MexcBHflOBoro rHdpHfla Salix X zhataica H3 flicyTHH. 

KjnoneBbie cnoBa: hobbih mokbh^oboh rndpHA, Salix X zhataica, S. brachypoda, S. pyrolifolia, 
RKyTHJI. 

B 2001 r. b I^eHTpajibHOH ^Kyran b .zjojiHHe cpe^Hero TeneHHH p. JleHH humh 6bijih 
o6Hapy»ceHM pacreHHfl po.ua Salix L., H,neHTH<j)HUHpoBaTb KOTopwe He y^aBajiocb BBH^y 
Heo6bIHHOrO COHeTaHHfl MOp<j)OJIOrHHeCKHX IipH3HaKOB. CpaBHHTeJIbHblH MOp(J)OJIO- 
ranecKHM aHajiH3 no3BOJiHJi BbmBHH)rrb THnoTe3y rHOpH^HOCTH pacTeHHH h npeflnojio- 
)KHTb poAHTejibCKHe BHflbi KaK Salix brachypoda (Trautv. et C. A. Mey.) Kom. h S. py¬ 
rolifolia Ledeb. B rep6apHbix MaTepnajiax (SASY, LE, H, S), co6paHHbix b oOnacra 
nepeKpbiTHH apeajioB npe^nojiaraeMbix poflHTejibCKHX bh^ob, noaoOHbie pacTeHHH He 
HafifleHM. B jiHTeparype TaKOH m6puj\ paHee He 6wji ynoMHHyT. 

Salix X zhataica Efimova, Shurduk et Ahti nothosp. nov. 

Frutex circ. 2—3 m altus. Ramuli novelli tenues, arachnoideo-pubescentes pilis albis. 
Ramuli annotini brunnei, rubescente atrobrunnei, interdum atropurpurei. Gemmae di- 
morphae. Gemmae generativae pallide brunneae, lutescentes vel luteae, anguste ovatae 
vel late lanceolatae, ad 0.5 cm longae, 0.2 cm latae, facie adaxiali applanatae, adnatae vel 
patentes, apices acuti cuspide applanata, paulo recurvati, interdum recti vel incurvati, sat 
dense pubescentes. Gemmae vegetativae rubescentes, lanceolatae, acutae, ad 0.2 cm lon¬ 
gae, 0.1 cm latae, apices acuti, plerumque recti vel adnati. Stipulae ovatae, apicibus 
acutis, nervo medio, fere aequilaterae, interdum obcordate non aequilaterae, margine 
dentibus grossis, glanduliferis, ad 0.5—0.8 cm longae, cum foliis simultaneo exutae vel 
aliquando ad ramulos persistentes. Petioli ad 0.5—0.7 cm longi, arachnoideo-pubescen¬ 
tes. Laminae ellipticae, anguste ellipticae, interdum late ellipticae, raro obovatae, ad 
2.5—3 cm longae, 1.5 cm latae, acuminatae, interdum acutae, margine serrulatae, planae 
vel paulo recurvatae, supra virides vel pallide virides, opacae, interdum nitidulae, infra 
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caesio-cinereae, nervibus distincte elevatis, pubescentes pilis curvatis, raro sat rectis, basi 
rotundatae, rarius late lanceolatae, sparsim serrulatae. Amenta feminea praecocia, plus 
minusve conferta, ad 4.0 cm longa, 1.0 cm lata, pedunculis brevissimis (0.5—0.8 cm), 
foliolis 2 vel 3 viridibus suffulta, debiliter evolutis. Stylus anguste conicus, vel ovoi- 
deo-conicus, pedunculo 0.8—0.9 mm longo, toto vel partim dense pubescens pilis bre- 
vibus vel longioribus, plus minusve crispatis vel (raro) rectis, interdum perpendiculariter 
divaricatum. Stamen ad 0.7—0.9 mm longum, antherae bilobatae, ad 0.3 mm longae. 
Nectarium solitarium, breve vel late rectangulare, duplo vel triplo brevior quam capsula. 
Capsulae pedicello ad 1—1.5(2) mm longo, pubescentes vel glabrescentes, A —7-se- 
minales. Bracteolae florales ovoideae, anguste ovoideae, 1—1.5 mm longae, fulvae, 
brunneae vel fuscobrunneae, apice obtuso vel acutiusculo, longepilosae. Amenta mas- 
cula ad 3 cm longa, 0.8—0.9 cm lata, pedunculis ad 0.5 cm longis, foliolis 2 vel 3 vi¬ 
ridibus. Flores staminibus binis, filamentis liberis, basi breviter pilosis, ad 0.8 cm lon¬ 
gis, antheris luteis. Florescentia fine maii ad initium junii, fructificans medio vel fine 
junii. 

Typus: Rossia, Respublica Saha (Jacutia), vicinitas opp. Jakutsk, ad occidentem 
versus a pago Zhatai, secunda ripa supraalluvia fluminis Lena, steppus silvaticus, de- 
pressio vetus amnica, societas plantarum Carex appendiculata (Trautv. et C. A. Mey.) 
Kbk., Equisetum fluviatile L., Spiraea salicifolia L., Salix pyrolifolia, Betula pendula 
Roth, 23 VI 2005, N 101, A. P. Efimova, I. F. Shurduk (SASY, isotypi — H, LE) 
(fig. 1, 2). 

Affinitas. Species parentales putativae Salix brachypoda et S. pyrolifolia perti¬ 
nent ad sectionibus distinctis satis dissimilibus Incubaceae A. Kemer et Hastatae A. Ker- 
ner subgeneris Vetrix Dum. (Skvortsov, 1968; Skvortsov, 1999; Bol’shakov, 1992; Be¬ 
lyaeva et al., 2006). 

Area geografica. Valle fluminis Lena mediae in Respublica Saha (Jacutia) 
(fig. 3). 

KycTapHHK cpe^HeH bcjihhhhm ao 2—3 m bmc. Mojioflbie no6era tohkhc, nayra- 
hhcto onymeHM 6ejibiMH BOJiocKaMH. 3pejibie no6era 6ypbie, TeMHo-6ypbie c KpacHo- 
BaTblM OTTeHKOM, HHOITja TeMHO-KpaCHbie. IIOHKH flHMOptjlHbie. reHepaTHBHbie nOHKH 
CBeTJio-6ypbie, HcejiTOBaTbie, Hcejime, y3KOHHijeBHAHbie hjih uinpoKOJiaHijeTHbie, ao 
0.5 cm aji., 0.2 cm uinp., npHMcaTbie k no6ery hjih cjienca OTKJioHeHHbie, yiuiomeHHbie 
c a^aKCHajibHOH ctopohm, BepxyuiKH ocTpoBaTbie, oTTHHyTbie b njiocKHH hochk, cjierKa 
oTorHyTbie, HHorAa npaMbie hjih npHrHyTbie k no6ery, aobojibho rycTo onymeHHbie. 
BereTaTHBHbie iiohkh KpacHOBaTbie, jiaHuerabie, ocTpbie, ao 0.2 cm aji., 0.1 cm uinp., 
BepxyuiKH ocTpbie, name npaMbie hjih npHrayrae k no6ery. IIphjihcthhkh HHueBHA- 
Hbie, c ocTpofi BepxyuiKOH, c rjiaBHOH mchjikoh, iiohth paBHo6oKHe, HHorAa nojiycepA- 
AeBHAHbie HepaBHo6oKHe, ao 0.5—0.8 cm aji-, c KpynHbiMH »cejie3HCTbiMH 3y6uHKaMH 
no Kpaio, onaAaiOT OAHOBpeMeHHO c jihctbamh hjih HHorAa ocTaioTca Ha no6ere. Hepe- 
uiok jiHCTa ao 0.5—0.7 cm ajl, nayraHHCTo onyrneH. JlHCTOBbie njiacTHHKH 3JiJiHnTH- 
necKHe, y3K03JiJiHnTHHecKHe, HHorAa uiHpoK03JiJiHnTHHecKHe, peAKO o6paraoflHiteBHA- 

Hbie, AO 2.5 - 3 CM AJI-j AO 1.5 CM UIHp., C OCTpbIMH HJIH HHorAa KOpOTK03aOCTpeHHbIMH 

BepxyuiKaMH, c MejiKonHJibHaTbiM njiocKHM hjih cjienca noABepHyrbiM KpaeM, CBepxy 
CBeTJio-3ejieHbie, 3ejieHbie, MaTOBbie, HHorAa cjierKa jiocHfliAHecfl, cmoy CH30BaTbie, 
c pe3KO BbicTynaiomHMH MCHJiKaMH, onymeHHbie H3BHJiHCTbiMH, peAKO 6ojiee hjih 
MeHee npHMbiMH BOJiocKaMH, b ocHOBaHHH oKpyrjibie, pexce uiHpoKOKJiHHOBHAHbie. 
JlHCTbH HHorAa non™ uejibHOKpaHHHe hjih peAKonHjibnaTbie, peAK03y6uaTbie. Cepe^c- 
kh pacnycKaioTca paHbiue jiHCTbeB, 6ojiee hjih MeHee njioTHbie, AJimia mcchckhx cepe- 

7KQK AO 4.0 CM, UIHpHHa AO 1.0 CM, Ha KOpOTKHX 0.5-0.8 CM AH. HOMCKaX C AByMfl-TpeMfl 

HeAOpa3BHTbIMH 3eJieHbIMH JIHCTOHKaMH. 3aBH3b y3KOKOHHHeCKafl HJIH flHACBHAHO-KO- 
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Phc. 1. Mopcj)OJiorHHecKHe oco6chhocth BereTaTHBHbix h reHepaTHBHbix opraHOB SalixX zhataica = 

S. brachypoda X S. pyrolifolia. 

a — oflHOJieTHHH no6er b 6e3JwcTHOM coctobhhh, 6 — BereTaTHBHbie iiohkh, e — reHepaTHBHbie iiohkh, z — oflHOJieTHHH 

06 jlHCTBeHHbIH no6ei\ d -JIHCT C IlpHJlHCTHHKaMH, e -JIHCT C a6aKCHaJlbHOH CTOpOHbl, OK -npHJIHCTHHKH, 3 — Myac- 

CKoe couBeTHe, u — MyaccKOH ubctok c itphubcthoh Heiuyew, k — aceHCKoe couBeTHe, ji — hcchckhh ubctok c npmiBeT- 
hoh Heiuyefl, m — ceMeHocaiuaa cepeacKa, w — KOpo6oHKa c npHUBeTHOH Heiuyeu. MacuiTa6Hbie jihhchkh, mm: a — 5; 

6, 6, Dfc, h — 2; z, d, e, 3, k,m — 10; u, ji — 1. 


HHHecicafl, 3 — 4 mm aji., Ha Horace 0.8—0.9 mm aji., rycTo ijejiHKOM hjih nacTHHHo ony- 

UieHHaH KOpOTKHMH HJIH flJIHHHOBaTbIMH KypHaBbIMH HJIH H3peflKa IipflMblMH BOJIOC- 

KaMH, HHor^a oTKJioHeHHaa nepneHAHKyjiapHO k och cepe^CKH. Ctoji6hk ao 0.7— 
0.9 mm ,zjji., pbuibua AByjionacTHbie, w 0.3 mm aji. HeKTapHHK o^hh, KopoTKo-ninpoKO- 
npHMoyrojibHbiH, b 2 — 3 pa3a Kopone hohckh kopo6ohkh. Kopo6oHKH 5 — 7 mm aji., 
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Phc. 2. ITo6er Salix X zhataica c hcchckhm coixBeTHeM. 


Ha Horace ao 1—1.5 (2) mm aji., onymeHHbie hjih H3peAKa orojiaiomHecfl. IIpHijBeT- 
Htie nemyn fliujeBHAHbie, y3KOHHijeBHAHbie, 1—1.5 mm rji., pbDKeBaro-6ypbie, 6y- 
pbie, TeMHO-6ypbie, c tcmhoh Tynon hjih ocTpoBaTOH BepxyuiKOH, ^jihhhobojioch- 
CTbie. My^ccKHe cepeacKH ao 3 cm aji., 0.8—0.9 cm ump., Ha HoxcKax ao 0.5 cm aji., 

C 2-3 HeflOpa3BHTbIMH JIHCTOHKaMH. TbIHHHOK 2, CO CBoOOflHbIMH, KOpOTKOBOJIO- 

CHCTblMH B OCHOBaHHH HHTflMH AO 0.8 CM flJI. H MCeJITbIMH IlblJIbHHKaMH. LjBeTeT! KO- 

Heu Man—Hanajio hiohh; moaohocht: cepeAHHa —KOHeij hioha. Kojihhcctbo ccmhh b 
K opoOoHKe: 8—12. 

rojiOTHn: Pocchh, PecnyOjiHKa Caxa (^Kyraji), OKpecraocTH r. ^IicyTCKa, b 
3 km 3anaAHee noc. XCaTan, II Ha^noHMeHHafl Teppaca p. JleHbi, JiecocTenb, CTapHH- 
Haa AenpeccHfl, npHAaTKOBo-ocoKOBO-TommoxBomoBoe HBOJiHcmocnHpeeBo-rpymaHKO- 
jiHCTHOHBOBo-noBHCJio6epe30Boe cooOmecTBo, 23 VI2005, A. IT. E<j>HMOBa, H. O. IUyp- 
AyK, Ns 101 (SASY, h 3 o t h n bi — H, LE) (pnc. 1, 2). 

riapaTHnbi (paratypi) (SASY): PecnyOjiHKa Caxa (^kyraa), oKpecraocTH 
r. ^Kyrcxa, TeppHTopna caAOBO-oropoAHoro TOBapHmecTBa «HoHyp MypaH», KopeH- 
hoh 6eper p. JleHbi, hhmch^h TpeTb pacnaAKa ioto-boctohhoh 3Kcno3HijHH, AHHme, npn- 
pynbeBoe 3JiaKOBO-pa3HOTpaBHoe rpymaHKOJiHCTHOHBOBo-noBHCJio6epe30Boe cooOmecT- 
bo, My^ccKOH 3K3eMnjiHp, 01 VI 2006, A. IT. E<j>HMOBa, H. O. IUypAyK; TaM »ce, OKpecT- 
hocth r. ^KyTCKa, b 3 km 3anaAHee noc. XCaTaH, II HaAnoHMeHHaa Teppaca aojihhbi 
p. JleHbi, JiecocTenb, CTapHHHaa AenpeccHH, 3JiaKOBo-npHAaTKOBoocoKOBoe hbojihct- 
HocnnpeeBoe rpymaHKOJiHCTHOHBOBO-noBHCJio6epe30Boe coo6mecTBO, 12 VI2001, 
Te ace; TaM ace, pa3HOTpaBHO-3JiaKOBo-npHAaTKOBOOcoKOBoe HBOJiHCTHOcnnpeeBoe rpy- 
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Phc. 3. MecTa HaxoacfleHHH Salix X zhataica b aoJiHHe Cpe^Hefi JleHbi. 

1 — tohkh HaxoaoK Salix X zhataica. 

uiaHK0JiHCTH0HB0B0-n0BHCji06epe30B0e coo6mecTBO, 15 VIII2001, Te »ce; TaM ace, npn- 
AaTKOBOOCOKOBO-TOnHHOXBOmOBOe HBOJIHCTHOCnHpeeBOe rpymaHKOJIHCTHOHBOBO-nO- 
BHCJio6epe30Boe cooOmecTBo, 03 VII 2003, Te ace; TaM ace, HaMCKHH yjiyc, b 3 km 
BocTOHHee c. MaHMara, I HaAnoiiMeHHafl Teppaca aojihhm p. JleHbi, ojibxobhhkobmh 
3ejieHOMoniHMH ejiOBo-JiHCTBeHHHHHMH Jiec, 12 VII 2003, Te »ce; TaM »ce, b 1.5 km 
ioro-3anaflHee c. XoMycTax-1 (Kbicbui-Cbip), MecraocTb Eap^biajiax, no^oniBa HH3- 
koh HaflnoHMeHHOH Teppacbi aojikhm p. JleHbi, ocTpoocoxoBoe noBHCJio6epe30BO-ojib- 
xoBoe cooOmecTBo, 11 VIII 05, A. IT. E<j>HMOBa, H. O. IUypayK, T. Axth; TaM »ce, b 
3 km BocTOHHee c. XaTbipbiK, I HaflnoHMeHHaa Teppaca aojihhm p. JleHbi, OaryjibHHKo- 
Bo-3ejieHOMoniHbiH ejioBbiH jiec, 30 VI 2004, A. IT. E<j>HMOBa, H. O. IUyp^yK, TaM »ce; 
OKpecTHocTH r. ^KyTCKa, b 2.5 km 3anaflHee noc. >KaTaH, II HaanoHMeHHafl Teppaca j\o- 
jihhm p. JleHbi, JiecocTenb, CTapHHHaa aenpeccHH, npH^aTKOBOOcoKOBoe CMemaHHo- 
KycTapHHKOBoe noBHCJio6epe30Boe cooOmecTBo, 09 IX 2004, Te ace; TaM ace, HaM- 
ckhh yjiyc, b 3 km BocTOHHee c. XaTbipbiK, BbicoKaa noiiMa p. JleHbi, pa3HOTpaBHbiii 
ejioBo-noBHCJio6epe30BbiH Jiec, 06 VII2005, Te »ce. 

PoflCTBo. IlpeflnojiaraeMbie po^HTejibCKHe bh^m S. brachypoda h S. pyrolifo¬ 
lia npHHa,ojie)KaT k pa3HbiM, ^OBOJibHO OTflajieHHbiM ceKijHHM — Incubaceae A. Kern. 
h Hastatae A. Kern, nojjpofla Vetrix Dumort. (Ckbopijob, 1968; EojibiuaKOB, 1992; 
Skvortsov, 1999; EejiaeBa h ap., 2006). 

Hhcjio xpomocom 5. pyrolifolia — 2n = 38 (OeaopoBa-CapKHCOBa, 1946). flaH- 
Hbie o HHCJiax xpomocom S. brachypoda b jiHTepaType OTcyTCTByioT. 

B raOpH^Hbix pacTeHHHX b HeKOTopofi CTeneHH npoaBHJiHCb Mop<j>ojiorHHecKHe 
npH3HaKH 6jiH3KopoflCTBeHHoro k S. pyrolifolia BH^a S. hastata L., a hmchho (J>opMa, 

UBeT, KpaH JIHCTbeB H npHJIHCTHHKOB, BOJIOCHCTOCTb HHTH TbIHHHOK. rioCJieflHHH npH- 

3 hbk jxjih S. hastata npHBojjHTCH ajw Ypajia H. B. EejiaeBoii c coaBT. (2006 : 72). 
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OeHopHTMbi ra6pHfla h npeAnojiaraeMbix poAHTejibCKHX bhaob coBna^aiOT, hto 
noBbimaeT BepoaraocTb noBTopHoro onbuieroni nocjieAHHMH. 

Xoth cpaBHHTeubHbiH aHajiH3 CBHfleTejibCTByeT b nojib3y Toro, hto poAHTejib- 
ckhmh BHAaMH S. X zhdtciica hbjihiotch S ’ brdchypodd h S. pyrolifolid, Hejib3H noji- 
HOCTbio HCKjnonaTb ynacrae h Apyrax bhaob. KpoMe npeAnojiaraeMbix «poAHTejieii» 
ra6pHAy CHMnaTpHHHbl HeCKOJIbKO HB H3 APyrHX CeKAHH, y KOTOpbIX COBnaAaiOT <J)eHO- 
pHTMbl ABeTeHHfl. IlpaKTHHeCKH BO BCeX MeCTaX HaX05KAeHM ra6pHAHbIX paCTeHHH 
c bwcokhm iioctohhctbom h AOBOJibHo o6HjibHO BCTpenaeTCH S. bebbidnd Sarg., eAH- 
hhhho Ha6jiK)AaJiHCb S. dbsconditd Laksch., S. tdmikensis Kimura, S. rhdmnifolid Pall., 
S. vimindlis L. h S. ddsyclddos Wimm. 

Mop(J)OJiorHHecKHe npH3HaKH niSpHAHbix pacTeHHH BapbHpyioT. IlpH3HaKH, 6 jih 3- 
KHe k S. brdchypodd : <J>opMa nonex, y3X03JumnTHHecxaH <J>opMa JIHCTbeB, onymeHHe 
HHMCHeil CTOpOHbl 3pejIbIX JIHCTbeB npflMbIMH HJIH H3BHJIHCTMMH 6eJIbIMH BOJIOCXaMH, 
xapaKTep )XHjixoBaHHH hhmchch CTopoHbi JIHCTbeB h npHjiHCTHHKOB, xapaicrep onyme- 
hhh Kopo6oneK. OTJiHHaeTCfl ot S. brdchypodd 6ojibuieii bbicotoh xycTOB, SejibiM ony- 
rneHHeM mojioamx npHABeTHbix HernyS, no6eroB h JIHCTbeB, 3aBfl3eS, pa3MepaMH, <j>op- 
moh, Mcejie3HCTO-nHJibHaTbiM KpaeM JIHCTbeB, <J>opMOH h 3y6naTbiM )xejie3HCTbiM xpaeM 
npHJIHCTHHKOB, pa3MepOM, (J)OpMOH 3aBfl3eH, KOpo6oHeK, pa3MepOM H ABeTOM CTOJI- 
6 hkob h pbuieij. IfapeAxa BCTpenaioTCH 3X3eMnjnipbi, 6jiH3xne k S. pyrolifolid , c TeM- 
HO-KpaCHbIMH noSeraMH, KpynHbIMH HIHpOXOflHIjeBHAHblMH, nOHTH TOJIblMH JIHCTbH- 
MH AO 6 CM AJI., 3.5 CM limp., KOpOTKO OTTflHyTOH BepxyiHXOH, HepeiHKOM AO 1 CM AJI. 
H IIIHpOKOflHAeBHAHbIMH HJIH nOJiyCepAACBHAHblMH npHJIHCTHHKaMH. 

y raSpHAHbix 3K3eMnjiflpoB reTepo3HCHbie abjichha He HaSjiiOAaiOTCfl. PacTeHHH 
o6pa3yioT )XH3Hecnoco6Hbie ceMeHa. JlaOopaTopHaa BCxoncecTb ceMHH cocTaBHJia 90 %, 
npHHCHBaeMOCTb BCXOAOB — 0 %. 

PacnpocTpaHeHHe. K HacToameMy BpeMeHH Ha CpeAHeii JleHe ycTaHOBJieHo 
9 MecT, rAe ra6pHAHbie pacTeHHH npoH3pacTaioT b cooOmecTBax AH<j><j>y3Ho no Hecxojib- 
xy 3K3eMnjwpoB. Th6pha npeACTaBjieH hcchckhmh oco6hmh, HaiiAeH jihuib oahh Mync- 
ckoh 3 K3eMnjwp. MecTa c6opa S. X zhdtdicd HaxoAflTca MeacAy 62° h 63° c. hi., 129° h 
130° b. a. Ha CpeAHeii JleHe (pnc. 3). Th6pha BCTpenaeTCH b yBJiancHeHHbix okoto- 
nax, rAe, xax npaBHJio, npoH3pacTaioT o6a poAHTejibCKHX BHAa — b nojiornx CTapnn- 
hwx AenpeccHHX, Ha noAomBax h b hkhchch Tpera HaAnoiiMeHHbix Teppac h xopeHHO- 
ro 6epera Ha ajuiiOBHajibHbix Mep3JioTHbix rjieeBaTbix noHBax. Ilo oxojiorHHecxHM cboh- 
CTBaM S. pyrolifolid h S. brdchypodd 6jih3kh. Ho oxojiorHHecxHH apeaji nocjieAHero 
HaMHoro umpe — OHa Jiynrne nepeHocHT 3a6ojiaHHBaHHe, npoH3pacTaeT h b cyxnx, 
h ocTenHeHHbix ycjioBHax jiecocTenn, jiyrocTenn, KOTopbix S. pyrolifolid H36eraeT. 
S. X zhdtdicd b ycjiOBHHX c HeAOCTaTOHHbiM yBJiancHeHHeM He BCTpenaeTCH. Th6pha- 
Hbie pacTeHHH 6mjih HaiiAeHbi h b MecTax, rAe oTcyrcTByeT oahh H3 «poAHTejieii». 
no-BHAHMOMy, S. X zhdtdicd MOHceT cnopaAHnecKH BCTpenaTbCH b CeBepo-BocTon- 
hoh Ch6hph no Been o6jiac™ nepexpbmui coBpeMeHHbix apeajioB npeAnojiaraeMbix 
poAHTejibCKHX BHAOB. 

npoMexcyTOHHOCTb Mop(})OJiorHHecKHx npH3HaxoB h npeHMymecTBeHHaa BCTpe- 
naeMOCTb b MecTax coBMecraoro npoH3pacTaHHH o6ohx poAHTejibCKHX bhaob CBHAe- 
TejibCTByioT o rn6pHAHOM npoHcxoxcAeHHH S. X zhdtdicd. Ilpn otom, hcxoaa H3 Toro, 
hto rn6pHA HMeeT cboh xapaKTepHbie Mop^ojiorHHecKHe npH3HaxH, BapbHpoBaHHe ko- 
Topbix He bwxoaht 3a paMKH o6mhhoh (J>eHOTHnHHecKOH H3MeHHHB0CTH, onpeAejieH- 
Hyio 3KOJiorHHecKyio HHiuy, 3HaHHTejibHyio BCTpenaeMOCTb Ha oOiunpHoii TeppHTopnn 
AOJiHHbi CpeAHeii JleHbi, CHHTaeM, hto oh 3acjiyxcHBaeT OnHapHoro Ha3BaHHH. 
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SUMMARY 

A new hybrid, Salix X zhataica Efimova, Shurduk et Ahti nothosp. nov., is described from Sa¬ 
kha Republic (Yakutia). Its parental species are assumed to be S. brachypoda (Trautv. et C. A. Mey.) 
Kom. and S. pyrolifolia Ledeb. It was detected in several localities in the valley of the middle course 
of the Lena River. 


YZJK 561.675.3 : 551.782.1 (47) 


Eot. acypH., 2009 r., t. 94, Xs 1 


© H. A. HjibHHCKafl 

BERBERIS PSEUDOULIGINOSA (BERBERIDA CEAE) 

H3 CPEflHEIX) MHOi;EHA PEKH KPEIHKH 

I. A. ILJINSKA JA. BERBERIS PSEUDOULIGINOSA {BERBERIDACEAE) 

FROM THE MIDDLE MIOCENE OF THE KRYNKA RIVER 

EoTaHHHecKHH HHCTHTyr hm. B. JI. KoMapoBa PAH 
197376 C.-neTep6ypr, yji. npo<j>. nonoBa, 2 
Oaxc (812) 234-45-12 
E-mail: binadmin@OK3277.spb.edu 
nocrynHJia 19.03.2008 

npn noaroTOBKe 5-ro TOMa H3naHHH «HcKonaeMbie nBeTKOBbie pacTeHHx Pocchh h conpenejibHbix 
rocynapcTB» o6Hapy»HJiocb, hto Vaccinium pseudouliginosa b onopHon jxnx MHoneHa Boctohhoh Eb- 
ponw (jmope KpbiHKH npuHiumHajibHo OTJiHHaeTCH ot jmcTbeB coBpeMeHHbix bh^ob Vaccinium h coBna- 
naeT no <J>opMe ocHOBaHHH jincia h ero xcmiKOBaHHio c jihctwimh Berberis. YHHTbiBaa 3TO, oh HCKJiKmeH 
H3 pona Vaccinium h nepeBeneH b pon Berberis non Ha3BaHneM B. pseudouliginosa comb. nov. 

KjiWHeBbie cjiOBa: Acer , Berberis , Sassafras , Vaccinium , MHoneH, Eypcyic, KpbiHKa. 

Vaccinium pseudouliginosum Krysht. 6eiji onpeaejieH A. H. KpHiuTO(J)OBHHeM b 
1941 r. no ojjHOMy oTnenancy MajieHbKoro JincTa c xoporno coxpaHHBUiHMCfl, ho oneHb 
TOHKHM XCHJIKOBaHHeM. B03MO)KHO, HTO nOCJieflHee obCTOflTeJIbCTBO npH OTCyTCTBHH 
6HHOKyjwpa obycjioBHjio cbjiHMceHHe ero c po^OM Vaccinium. OnncaHHe V. pseudou- 
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liginosum h noaroTOBica ero H3o6paaceHHH 6 mjih ocymecTBJieHM T. H. EaiiKOBCKOH 
nocjie CMepra A. H. KpnnmxjiOBHHa. OflHaico a oraomy AaHHMH o6pa3eij k poAy Her¬ 
berts. 

Berberis pseudouliginosa (Krysht.) Iljinskaja comb. nov. = Vaccinium pseudou- 
liginosum Krysht., Kphihto<J)obhh, EaiiKOBCKaa, 1965, CapMaTCK. <J>ji. Kpmhkh: 117, 
Ta6ji. XXXV, 4>hi\ 3, pnc. 38. 

rojioTHn: oTnenaTOK JiHCTa, cpeAHHH mhoi^ch, BepxH KOHKCKoro ropH30HTa, pe- 
Ka KptiHKa, CeBepHoe IIpHa30Bbe, o6pa3eu 1014a, KOJiJieKijHa 982 [C.-IleTep6ypr, 
BoTaHHHecKHH HHCTHTyT hm. B. JI. KoMapoBa PAH], KpmiiTO(J)OBHH, 1965, 1. c., 
T a6ji. XXXV, (J)Hr. 8a. 

HepemoK He coxpaHHJica; njiacraHKa JiHCTa okojio 1.9 cm aji. (coxpaHHJiocb 1.7 cm), 
o6paTHOJiaHaeTHaa (cm. Ta6jiHijy-BKJieHKy, 7, 2 ); ocHOBaHHe y3KOKJiHHOBHAHoe, HH36e- 
raiomee, co cjienca BorHyTbiMH CTopoHaMH; Bepxyimca oKpyniaa, coxpaHHJiacb He noji- 
HOCTbio; Kpan uejibHbiii; maBHaa acHjiKa b ocHOBaHHH okojio 0.3 mm tojiiij., b BepxyniKe 
3aMeTeHo HCTOHnaeTca, b HHHCHen nojioBHHe npaMaa, a Bbirne cjienca oTKJioHaiomaaca 

npH 0TX05KACHHH BTOpHHHbIX HCHJIOK; BTOpHHHbie HCHJIKH, BepOflTHO, B HHCJie 6 -7 nap 

(coxpaHHjiHCb 5 nap), cynpoTHBHbie hjih nonapHO c6jiHaceHHbie, BOJiocoBHAHbie, nep- 
Baa napa otxoaht Ha 2 mm Bbirne ochobbhhh JiHCTa no a yrjioM 25°, 6 mm jui., h noAHH- 
MaiOTca ;napajuiejibHo Kpaio JiHCTa nonra ao ero cepeAHHM, me ohh coeAHHaioTca ko- 
Potkhm aHacT0M030M co BTopoii napoii btophhhmx hchjiok; nocjieAHaa, Tax ace KaK 
h ocTajibHbie BTOpHHHbie acHJiKH, Kopone nepBOH b 2 hjih 3 pa3a, npaMaa, otxoaht 
no a yrjioM 58°; Bee oth BTOpHHHbie hchjikh napajuiejibHbie, otxoaht npHMepHo nepe3 
paBHbie HHTepBajibi h coeAHHaioTca cjienca H3orHyTMMH hjih non™ npaMMMH .zjyra- 
mh, npoxoflamHMH HeMHoro 6jinace k Kpaio JiHCTa, neM k rjiaBHOH acHjiKe; ot ocHOBaHHa 
njiacTHHKH otxoaht napa 6ojiee tohkhx, neM BTOpHHHbie, hchjiok, npoxoAamnx cy6- 
napajuiejibHO HHacHen nape btophhhmx xchjiok, aHacTOM03HpyiomHX c Hen nyTb HHace 
cepeAHHM JiHCTa h npoAOJiacaiomHxca paAOM KpynHbix neTejib, oTAejieHHbix ot Kpaa 
pa^OM MejiKHx neTejib; TperaHHbie hchjikh BMecTe c acHJiKaMH 4-ro nopa^Ka o6pa3yiOT 
KpynHbie yrjioBaTbie aneiiKH, b kotopmx bhahm BeTBamneca OKOHHaHHa xchjiok 
(cm. Ta6jnmy-BKJieHKy, 3). 

B. pseudouliginosa 6mji oraeceH A. H. KpHniTO<j>OBHHeM (1965, 1. c.) k poAy Vac¬ 
cinium h c6jinacajica hm c coBpeMeHHbiM V. uliginosa L., OAHaico oh npHHUHnnajibHo 
oTJiHnaeTca ot nocjieAHero h jihctbcb Vaccinium y3KOKJiHHOBHAHMM HH36eraiomHM 
ocHOBaHHeM co cjierKa BomyTbiMH CTopoHaMH h xapaKTepoM btophhhmx hchjiok — 
hx othhhoh nepBOH napoii, oTxoAameii no a oneHb ocTpbiM yrjioM h noAHHMaiomeiica 
noHTH ao cepeAHHM JiHCTa, a ocTajibHMM b 2 — 3 pa3a 6ojiee kopotkhmh, oTxoAamHMH 
noA non™ BABoe 6ojibuiHM yrjioM h coeAHHaiomHMHca AyraMH, KOTopbie npoxoA^T He- 
MHoro 6jiHace k Kpaio JiHCTa, neM k rjiaBHOH acHJiKe. 

PaccMaTpHBaeMMH bha oneHb cxoach no <J>opMe, pa3Mepy h acnjiKOBaHHio JiHCTa 
c Berberis bursukensis Stephyrtza H3 HHacHero capMaTa MojiAaBHH ( UlTe<j>bipija, 1971, 
1974) — H3 (})Jiopbi BypcyKa, HaxoAflmenca, KaK h (jmopa Kpmhkh, HeMHoro loacHee 
48 -h napajuiejiH h Jieacamen b pa3pe3e MHoueHa jihuib HeMHoro Bbirne (JmopM Kpmhkh 
(a6cojnoTHMH B03pacT (Jmopbi BypcyKa 13.4— 13.6mjih jieT — UTre^bipija, 1999) 
h HMeiomen c Hen 37 o6iahx poaob h 19 bhaob npn HHCJie bhaob b uejioM okojio 120, 
ecjiH yHHTbiBaTb 30 bhaob H3 Bypcyxa, ajih kotopmx He yAajiocb onpeAejiHTb cncTe- 
MaranecKoe nojioaceHHe; ho b uejioM (})jiopa Bypcyxa OTJiHnaeTca ot (jmopbi Kpmhkh Ha- 
jiHHHeM 3HanHTejibHoro HHCJia bhaob, HMeiomHx coBpeMeHHbie aHajiorn, KOTopbie npn- 
cymn CpeAH3eMHOMopbio, h eme 3K30THnecKoro poAa Mastixia. 06e 3th (jmopbi 6mjih 
CBa3aHM c MopeM HapaTerac, npocTHpaBuiHMca b HeoreHe ot BaBapHH Ha 3anaAe ao 
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Apaubcicoro Mopa Ha boctokc; npn 3tom KpbiHxa 6buia npHyponeHa k Boctohhomy Ila- 
paTeTHcy, Torjia KaK Eypcyic HaxojjHjicfl b o6jiac™, norpaHHHHOH c 3anaflHMM riapa- 
TeTHCOM (HeBeccKaa h ap., 1986). 

B. pseudouliginosa OTJiHHaeTCH ot B. bursukensis 6ojiee y3KOH njiacTHHKOH JiHCTa, 
a rJiaBHoe — 6ojiee MHoronHCJieHHbiMH btophhhbimh MCHJiKaMH, nepBaa napa H3 koto- 
pbix noflHHMaeTCfl iiohth .qo cepeaHHbi JiHCTa, a ocTajibHbie otxoaat nepe3 npHMepHo 
paBHbie HHTepBajibi no a B^Boe 66jibihhm ymoM, neM nepBaa napa, n coejjHHHiOTCfl cjier- 
Ka H30rHyTbIMH HJIH nOHTH npflMbIMH flyraMH. 

H3 COBpeMeHHbIX BH.ZJOB CXOflHbie no BeJIHHHHe, <J)OpMe H MCHJIKOBaHHK) JIHCTbfl 
HMeeT HnoHCKHH B. thunbergii DC. H3 cepnn Sinensis (Schneid.) Rehd. (cm. Ta6jiH- 
uy-BKJienKy, 6 —5), c KOTopbiM c6jiH)KaeTCfl n B. bursukensis (IllTe<j>bipija, 1971, 1974), 
h xpoMe Hero eme pacnpocTpaHeHHbiH b CpejjHeH A3hh, CeBepHOM HpaHe h ApMe- 
hhh B. turkomanica Karel, (cm. TaOjimjy-BKJieHKy, 4 , 5), OTJiHnaiomHHCfl HajiHHHeM 3y6- 
u,ob, h oneHb 6jih3Khh k HeMy cpeAHea3HaTCKHH B. integerrima Bunge H3 cepHH Inte - 
gerrimae (Schneid.) Rehd. 06a othx BH.ua oTJiHnaiOTCfl ot HCKonaeMoro 6ojibineH toji- 
iuhhoh Bcex hchjiok. Y Bcex yKa3aHHbix 3 bh^ob, b oTjiHHHe ot B. pseudouliginosa , 
MeHbinee hhcjio btophhhbix hchjiok, BepxHne BTopHHHbie mchjikh otxoaht no a 6ojiee 
ocTpbiM yrjiOM, xchjikh 4-h napbi 3aMerao xopone ocTajibHbix, h r yra, coejtfiHfliomHe 
BTopHHHbie mchjikh, 6ojiee CHJibHO flyroBH^HO H3orHyTbi. MHoroHHCJieHHbie npflMbie 
BTopHHHbie hchjikh, OTXojjflmHe no# 6ojibuiHM yrjiOM h coeflHHHiomHecfl cjia6oH3orHy- 
TbiMH flyraMH, Ha6jnoflaioTCH tojibko y bh^ob cepHH Wallichianae (Schneid.) Rehd., 
ho hx jiHCTbfl KpynHbie h c oneHb 6ojibniHM hhcjiom btophhhmx hchjiok. H 3 bhjjob otoh 
cepHH HecKOJibKO 6ojibmee cxo^ctbo o6Hapy)KHBaeT BocTOHHorHMajiaHGKHH B. coxii 
Schneid. (Kriissman, 1960, Taf. 49g), ho h y Hero JiHCTbH 3HaHHTejibH0 KpynHee, neM 
y HCKonaeMoro, h nepBaa napa btophhhmx mchjiok nonra He oTJiHHaeTca ot ocTajibHbix 
BTOpHHHbIX MCHJIOK nO flJIHHe H yTJiy OTXOMCfleHHfl. 

Horbork HTor npoBejjeHHOMy cpaBHeHHio B. pseudouliginosa c coBpeMeHHbiMH 
BH^aMH 3Toro po,zja, momcho KOHCTarapoBaTb, hto HaH6ojibuiee HHCJIO o6iuhx C HCKO- 
naeMbiM npH3HaKOB Ha6jnoflaeTCfl b cepnax Sinensis h Integerrimae , HMeiomHX cxor- 
Hbie jiHCTbfl, a b cepnn Wallichianae Ha6jno,naeTCfl npH3HaK, oTcyrcTByiomHH b othx 
ceprax, Torjja xaK no coBOKynHocTH npH3HaxoB jihctbh bh^ob otoh cepnn pe3K0 otjih- 
naioTCH ot HCKonaeMoro. 
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SUMMARY 


In the course of preparation of the fifth volume of the edition «Fossil flowering plants of Russia 
and adjacent states» it became certain that the species Vaccinium pseudouliginosum Krysht. from 
the flora Krynka differs considerably from the leaves of existent species of Vaccinium and shows 
a strong resemblance to the leaves of Berberis. On that ground it has been excluded from the genus 
Vaccinium and transferred the Berberis under the name B. pseudouliginosa (Krysht.) Iljinskaja 
comb. nov. 
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A new species, Centrolepis racemosa (Centrolepidaceae, Poales ), is described from Northern Terri¬ 
tory, Australia. In general habit, the plant closely resembles Trithuria lanterna (Hydatellaceae, Nym- 
phaeales). Centrolepis racemosa differs from all other species of Centrolepis in possessing numerous (ra¬ 
ther than two) primary bracts. The presence of two primary bracts is one of the characters commonly used 
to distinguish Centrolepis from another genus of Centrolepidaceae , Aphelia. Possible scenarios of inflo¬ 
rescence evolution in Centrolepidaceae are discussed. 

Key words: Australia, Centrolepidaceae , evolution, Hydatellaceae , inflorescence, morphology, Nor¬ 
thern Territory. 

The family Centrolepidaceae currently consists of about 35 species in three genera 
(Aphelia, Centrolepis and Gaimardia ), with principal diversity in Australia (Cooke, 
1998). In early classifications (e.g. Hieronymus, 1888; Wettstein, 1924; Hutchinson, 
1959; Hamann, 1964), two other genera, Trithuria and Hydatella (or a single genus, 
Juncella) were also placed in Centrolepidaceae , but their subsequent segregation into a 
new monocot family, Hydatellaceae (Hamann, 1976) was accepted in later classifications 
(Dahlgren et al., 1985; Cronquist, 1981, 1988; Takhtajan, 1987, 1997). Analyses of mo¬ 
lecular phylogenetic data entirely removed Hydatellaceae from the monocots, placing 
them as sister to the early-divergent angiosperm families Nymphaeaceae and Cabomba- 
ceae (Saarela et al., 2007). Several morphological characters support this dramatic result 
(Rudall et al., 2007; Saarela et al., 2007; Endress, Doyle, 2008). Hydatellaceae differ 
from Centrolepidaceae in possessing anomocytic (rather than paracytic) stomata, tetra- 
sporangiate and basifixed (versus bisporangiate and versatile) anthers, monosulcate (ver¬ 
sus monoporate) pollen grains, anatropous (versus orthotropous) ovules, an entirely dif¬ 
ferent type of stigma, several significant features of seed structure, four-celled four-nu¬ 
cleate (versus Polygonum- type) embryo sac, presence of a two-lobed cotyledonary sheath 
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and several other characters (summarized in Hamann, 1976; Dahlgren et al., 1985; Ru- 
dall et al., 2007, 2008; Saarela et al., 2007; Tillich, 2007; Tillich et al., 2007; Sokoloff 
et al., 2008b). 

Although it is now clear that Hydatellaceae are very distantly related to Centrolepi- 
daceae , some members of the two families co-occur in the same ecosystems in Australia 
and sometimes demonstrate remarkable similarity in general habit and growth form. Spe¬ 
cimens of Hydatellaceae and Centrolepidaceae are often mixed in collections. For exam¬ 
ple, the first species of Hydatellaceae discovered in the northern, tropical part of Austra¬ 
lia was first identified by the collector as a species of Centrolepis and only later described 
as Trithuria lantema D. A. Cooke (Cooke, 1981). During examination of herbarium col¬ 
lections of Australian Hydatellaceae for a taxonomic revision of the family (Sokoloff 
et al., 2008a), we found several specimens of Centrolepis incorrectly identified as Tri¬ 
thuria or Hydatella. We believe that one of these collections from the Australian Nor¬ 
thern Territory belongs to a hitherto undescribed species. This collection, initially identi¬ 
fied as Trithuria lantema , consists of three duplicate specimens, each containing many 
plant individuals. The overall similarity with Trithuria lantema is, indeed, remarkable. 
Trithuria lantema is also known from the same local area (neighbourhoods of Jabiru) as 
the new species of Centrolepis. A formal description of the new species is given below. 


Centrolepis racemosa D. D. Sokoloff et Remizowa sp. nov. 

Herba annua (?) pumila caespites rotundatos 1—2.5 cm diametro formans. Radix 
primaria non videmus. Radices adventiciae numerosae, ramosae, dense pilosae. Caulis 
principalis ad 15 mm longus, in parte superiore ramosus. Intemodia omnia abbreviata 
(ad 1 mm longa). Folia spiraliter disposita spiris sinistrorsis vel dextrorsis. Folia nume- 
rosa, basalia ad anthesin senescentia. Vasculatura folii plerumque tantum nervo mediano, 
raro nervis binis basalibus distinctis adjacentibus in nervum medianum concrescentibus. 
Basis folii circumferentia caulis angustior. Vagina 3—5 mm longa, 1.2—1.7 mm lata, 
margine hyalina, basin versus leviter angustata paulumque inaequilateralis. Lamina vi- 
ridis, fortasse camosa, in vaginam sensim transita, valde recurvata, 3—6 mm longa, 0.2— 
0.4 mm lata, apice acuta, mucronata. Laminae vaginaeque margine pilosae pilis plerum¬ 
que flexuosis, (4—)6—12-cellularibus; facie glabrae. Rami omnes cormusque principalis 
inflorescentias formantes. Folium reductum sub inflorescentia (cataphyllum cl. Cooke 
sensu) nullum. Bracteae primariae ad axem inflorescentiae numerosae, infimae foliis ve- 
getativis similes, in longitudine ad apicem inflorescentiae decrescentes (ad circa 3 mm). 
Longitudo intemodii phyllotaxisque transitu ad inflorescentiam immutatae. Unitas repro- 
ductiva (pseudanthium cl. Cooke sensu) in axilla bracteae primariae singularis, bracteis 
secundariis binis (rarissime temis) circumcincta. Una bractea secundaria adaxialis vel 
oblique adaxialis altera abaxialis vel oblique abaxialis (rarissime bracteae secundariae 
duae adaxiales et una abaxialis). Bracteae secundariae subaequilongae, 2.0—2.9 mm lon- 
gae, 0.5—0.9 mm latae, apice truncatae, hyalinae, nervis nullis. Unitates reproductivae 
omnes hermaphroditae, e stamine unico et gynoecio unico consistentes. Stipes unitatis 
reproductivae 0.1—0.2 mm longus. Filamentum ante anthesin albo-violaceum, anthera 
flava. Filamentum post anthesin stigmatibus aequale vel longius. Anthera 0.7—1.0 mm 
longa. Gynoecium 6—10-carpellatum; ovaria carpellorum connata, stigmata libera. Fruc- 
tus maturi ignoti. 

Ab omnibus reliquis speciebus hujus generis bracteis primariis numerosis (nec binis) 
differt. Centrolepidi curtae inflorescentiis sessilibus foliisque pilosis similis, sed unita- 
tibus reproductivis in axillis bractearum primariarum singularibus (nec 4—6), folio re- 
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ducto sub inflorescentia nullo, foliis recurvatis (nec rectis) lamina vaginae subaequilonga 
(nec vagina multo longiore), pilis flexuosis {A —)6—12-cellularibus (nec rectis 3—5-cel- 
lularibus) differt. 

Typus: Australia, Northern Territory, Arnhem Land, 19 km E of Jabiru (12°37' S, 
133°03' E), on top of sandstone escarpment, dissected sandstone landscape, skeletal 
sandy soil with lateritic gravel among sandstone blocks, low open shrubland, in sandy 
seepage area, growing among grasses, 18 Apr. 1989, R. W. Johnson 4530 (holoty- 
pus BRI — AQ657305!; isotypi DNA!, CANB!). 

Dwarf annual (?) herb forming very dense rounded tufts 1—2.5 cm diam. Primary 
root not observed. Adventitious roots numerous, branched, densely covered by hairs. 
Primary stem up to 15 mm long, branched in upper part. Branches sometimes atta¬ 
ched ca 0.5 mm above subtending leaf on primary stem. All intemodes very short (up to 
1 mm long). Phyllotaxy spiral, either clockwise or anticlockwise. Vegetative leaves 
(fig. 1) numerous along main shoot, lowermost ones dying off (senescent) by the time 
of flowering, all alike. Leaf vasculature of midvein only, or, in some leaves, two dis¬ 
tinct bundles visible at leaf base, passing close to each other and fusing into a midvein. 
Leaf base much narrower than stem circumference. Leaf sheath 3—5 mm long and 1.2— 
1.7 mm wide, with hyaline margins, slightly narrowed at base and often unequally si¬ 
ded. Leaf lamina green, apparently fleshy, gradually passing into the sheath, strongly bent 
backwards, 3—6 mm long and 0.2—0.4 mm wide, apex acute, mucronate. Sheath and 
lamina margins hairy; hairs typically flexuous, (4)6—12-cellular with cells of approxi¬ 
mately the same length and width. All branches as well as the primary sterruterminating 
in an inflorescence. Reduced leaf below inflorescence absent. Primary bracts numerous 
(up to 18) along inflorescence axis (figs. 2,3). Lowermost primary bracts similar to vege¬ 
tative leaves; bract length gradually decreasing along inflorescence axis (up to ca 3 mm). 
Intemode length and phyllotaxy unchanged during transition to inflorescence. Each pri- 
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Fig. 1. Leaf morphology of Centrolepis racemosa. 

A — leaf viewed from adaxial side, B — leaf viewed from abaxial side. Scale bar = 1 mm. 




0 



Fig. 2. Diagram of lateral inflorescence of Centrolepis racemosa with clockwise phyllotaxy on inflorescence 

axis. 

Thick arc at the bottom of the figure = subtending leaf of lateral inflorescence, crossed circle = main axis (to which the sub¬ 
tending leaf belongs), numbered arcs = leaves of lateral inflorescence axis numbered according to their sequence of inser¬ 
tion (all leaves except 1, 2 and 4 are primary bracts subtending reproductive units), thin arcs = secondary bracts, open cir¬ 
cles = carpels, black circles = stamens. 

mary bract subtending a single axillary reproductive unit (pseudanthium sensu Cooke, 
1992) surrounded by two (rarely three) secondary bracts, one in an adaxial or an oblique 
adaxial position, the other in an abaxial or an oblique abaxial position (figs. 2, 3). 
When three secondary bracts are present (figs. 2 and 3, in axils of primary bracts numbe¬ 
red «5»), two bracts are adaxial and one bract is abaxial. Secondary bracts (fig. 4) almost 
equal to each other in length, 2.0—2.9 mm long and 0.5—0.9 mm wide, truncate with 
erose-fimbriate (to almost entire) apices, hyaline, not vascularized. Each reproductive 
unit bisexual, with one stamen (on the radius of the adaxial secondary bract) and one gy- 
noecium (fig. 5). Common stalk of the reproductive unit 0.1—0.2 mm long; on level hig¬ 
her than the stalk, stamen filament is free from the gynoecium. Preanthetic stamen fila¬ 
ment whitish-violet, anther yellow. Completely elongated (postanthetic) filament as long 
as or longer than stigmas. Anther 0.7—1.0 mm long. Gynoecium composed of 6—10 car¬ 
pels, ovaries united, stigmas free, 2.1—2.9 mm long. Mature fruits not seen. 

Differs from all other species of Centrolepis in possessing numerous (rather than two) 
primary bracts. Resembles C. curta in possessing sessile inflorescences and presence 
of multicellular hairs on leaves, but differs from it, apart from possessing numerous pri¬ 
mary bracts, in the presence of a single reproductive unit in the axil of each primary bract 
(rather than 4—6 reproductive units), the absence of a reduced leaf (cataphyll sensu Coo¬ 
ke, 1992) below the inflorescence, the leaves curved backwards with the lamina approxi- 
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Fig. 3. Diagram of lateral inflorescence of Centrolepis racemosa with anticlockwise phyllotaxy on inflores¬ 
cence axis. 

Thick arc at the bottom of the figure = subtending leaf of lateral inflorescence, crossed circle = main axis (to which the sub¬ 
tending leaf belongs), numbered arcs = leaves of lateral inflorescence axis numbered according to their sequence of inser¬ 
tion (all leaves except 1, 2 and 3 are primary bracts subtending reproductive units), thin arcs = secondary bracts, open 

circles = carpels, black circles = stamens. 



Fig. 4. Two secondary bracts of a single reproductive unit of Centrolepis racemosa , viewed in both their 
original folded and artificially unfolded forms. 

Scale bar = 1 mm. 
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Fig. 5. A preanthetic reproductive unit of Centrolepis racemosa in two different views. 

Scale bar = 1 mm. 


mately equal in length, or slightly exceeding, the sheath (rather than straight leaves with 
lamina much longer than the sheath), the presence of flexuous (rather than straight) hairs 
consisting of up to 12 cells (rather than up to five cells) on leaf and bract margin and 
absence of hairs on the abaxial surfaces of leaves and bracts. 

In terms of general habit, a remarkable feature of C. racemosa is the absence of a scape 
elevating the inflorescence above ground level. Several scapeless species of Centrolepis 
are known in Australia, of which five occur in the southern part of the continent (Cooke, 
1980, 1992, 2008). The only scapeless species known previously from the northern, tro¬ 
pical part of Australia is C. curta D. A. Cooke (Cooke, 1992,2008). Cooke (1992,2008) 
reported that C. curta is endemic to the Kimberley district of Western Australia, north 
of 17° S latitude, and Kerrigan, Albrecht (2007) included it in the checklist of the flora 
of Northern Territory. We also identified one specimen from Northern Territory at 
Kew as C. curta (Depot Creek, c. 12 km SE of Hayes Ck Inn, 13°39' S, 131°33' E, 
22 Jul. 2000, I.D. Cowie 8954). One of most important characters that distinguish C. cur¬ 
ta from the southern Australian scapeless species is the presence of multicellular hairs on 
the leaves (Cooke, 1992). Centrolepis racemosa shares this feature with C. curta. The two 
species are also similar in several other characters commonly used in taxonomy of Cent¬ 
rolepis, including the presence of secondary bracts, their typical number per reproductive 
unit (two), their shape and length, carpel number, and presence of free stigmas. We be¬ 
lieve the differences in leaf, hair and inflorescence morphology are sufficient to distin¬ 
guish C. racemosa from C. curta at the specific level. 


4 EoTaHMwecKiiii acypHan, Ns 1, 2009 r. 
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In terms of inflorescence morphology, C. racemosa differs radically from all other 
species of Centrolepis described previously. Indeed, the presence of two primary bracts is 
one of the characters commonly used to distinguish Centrolepis from another genus of 
the family, Aphelia (e. g. Cooke, 1998). Some southern species of Centrolepis possess a 
single reproductive unit in the axil of the primary bract, but (apart from C. racemosa ), 
such species are absent from tropical regions of Australia (Cooke, 1992). The inflorescen¬ 
ce of C. racemosa looks so unusual that it could be questioned whether the species indeed 
belongs to the genus Centrolepis. We consider that the list of similarities with C. curta 
outlined above supports placement of our new species into Centrolepis. Furthermore, 
C. racemosa shares similar gynoecium construction to other species of the genus; the car¬ 
pels are initiated in a single whorl, and subsequent strong intercalary growth below one 
side of the gynoecium (the side closest to the stamen) results in curvature so that the car¬ 
pels appear to be inserted in two rows along a common stalk (fig. 5). To our knowledge, 
this remarkable gynoecium morphology does not occur in any other angiosperm. 

The presence of numerous primary bracts could be a primitive condition for Aphelia 
within the family. If so, we speculate that this feature could also be plesiomorphic in 
C. racemosa. Further phylogenetic studies will clarify whether C. racemosa represents 
the sister lineage to all other species of Centrolepis , but we currently consider this pla¬ 
cement to be unlikely. Close similarity in several characters between C. racemosa and 
C. curta suggests that these two species belong together in the same clade within Centro¬ 
lepis , perhaps as a sister pair. If this hypothesis proves correct, then C. racemosa would 
represent an interesting example of strong secondary modification of inflorescence mor¬ 
phology within the genus Centrolepis. Another question to be resolved is whether 
the multibracteate inflorescences of Aphelia and C. racemosa are homologous with each 
other. In C. racemosa , the inflorescence is clearly racemose, with all primary bracts deve¬ 
loping along the same shoot axis. Interpretation of the inflorescence of Aphelia is less 
straightforward; Cooke (1995) interpreted it as cymose, but Hamann (1962) interpreted 
it as a thyrse with all primary bracts belonging to the same axis. 

Another important topic is the diversity cjoT phyllotaxy types in Centrolepidaceae. 
Cooke (1992, 2008) used presence of distichous versus non-distichous phyllotaxy of fo¬ 
liage leaves as an important taxonomic feature in Centrolepis. However, he did not de¬ 
scribe all details of non-spiral phyllotaxy in r Centrolepis. Our data show that at least C. ra¬ 
cemosa has a Fibonacci-type spiral, though the typical Fibonacci divergence angle stabi¬ 
lizes after a few first leaves are produced on a lateral shoot. In C. racemosa , phyllotaxy 
of lateral shoots starts with two transversal foliage leaves separated by a short inter¬ 
node. This contrasts with most other Poales, which possess an adaxial, typically two-kee- 
led, prophyll. Shoot systems df Other Centrolepidaceae will be critically investigated with 
respect to this character. An interesting feature of C. racemosa is the insertion of a vegeta¬ 
tive leaf between the primary bracts in some inflorescences (leaf numbered «4» in fig. 2). 
We did not observe aborted or»xlamaged reproductive units in the axils of such leaves. 
Finally, the phyllotaxy of second-order branches within the inflorescence differs from 
that of the main axis. Indeed, the two secondary bracts are in the median or almost me¬ 
dian plane (not in the transversdtplane). When three secondary bracts are present, two of 
them lie on the same (adaxial) radius, and one is.abaxial. This condition differs radical¬ 
ly from that of other species of Centrolepis , for which presence of three secondary bracts 
has been documented (e. g. in Centrolepis strigosa (R.Br.) Roem. et Schult.). As repor¬ 
ted by Hieronymus'(1878), eachndf three secondary bracts lies on its own radius in 
this species. 

Future research will focus on clarification of these and other remaining questions 
about species relationships and character evolution within Centrolepidaceae. 
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PE3IOME 


H 3 ABCTpaJiHH onncaH hoblih BHfl — Centrolepis racemosa ( Centrolepidaceae , Poales). Ta6H- 
xyaJibHO pacTeHHH onHCbiBaeMoro HOBoro BHfla oneHb iioxohch Ha pacTeHHH Trithuria lanterna ( Hy - 
datellaceae, Nymphaeales\ BHfla, pacnpocTpaHeHHoro b tom ace paftoHe ABCTpaJiHH. Centrolepis ra¬ 
cemosa OTJiHHaeTCH ot Bcex ocTajibHbix bhaob Centrolepis HajiHHHeM MHoroHHCJieHHbix (a He flByx) 
6paicreH Ha rjiaBHOH och coubcthh. HajiHHHe tojibko Asyx 6paiereH Ha rjiaBHOH och coubcthh paHee 
paccMaTpHBanH Kan ouhh H3 npH3HaKOB, oTrpaHHHHBaiomHx Centrolepis ot apyroro poaa ceM. Cen¬ 
trolepidaceae , Aphelia. B CTaTbe paccMaTpHBaiOTCH B03M0)KHbie cueHapHH 3 bojik)uhohhi>ix npe- 
o6pa30BaHHH coubcthh b ceM. Centrolepidaceae. 
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BnepBbie nnx TeppHTopun Pocchh aocTOBepHo yKa3biBaeTCH JiHCTOCTe6ejibHbiH mox Pseudoleskeop¬ 
sis zippelii (Dozy et Molk) Broth. OTMenaeTCH, hto paHee 3 Tot bha oiuh6ohho npuBo^HJic* m* Pocchh 
K ax Pseudoleskeopsis orbiculata (Mitt.) Broth. 

KjnoneBbie cjiOBa: Pseudoleskeopsis zippelii, Leskeaceae, JiHCTOCTeOeJibHbiH mox, npHMopcKHH 
Kpafi, Pocchh. 

JlHCTOCTe6ejibHMH mox Pseudoleskeopsis zippelii (Dozy et Molk.) Broth. H3 
ceM. Leskeaceae yica3biBajicfl rjw Pocchh kslk Pseudoleskeopsis orbiculata (Mitt.) 
Broth. A. C. JIa3apeHKO (1941). Ha ocHOBaHHH 3Toro yica3aHH5i P. zippelii bkjhohch 
b He^aBHo ony6jiHKOBaHHMH cnncoK mxob TeppHTopHH 6biBiuero CCCP (Ignatov, Afo¬ 
nina, Ignatova, 2006). npoH3BeueHHafl hbmh npoBepica noKa3ajia, hto Becb MaTepnaji 
(3to 3 o6pa3ita, co6paHHbie A. C. JIa3apeHKO H3 ppyx npaKTHHecKH pauoM pacnono- 
MceHHbix ToneK b cpeuHeS nacra npHMopcKoro Kpaa, uy6jieTbi Bcex hx hmciotch b 6pno- 
jiorHnecKOM repSapHH Cn6HpcKoro HHCTHTyTa (J)H3HOJiorHH h Shoxhmhh pacTeHHH 
CO PAH b HpKyTCKe — IRK) Ha caMOM uene othochtch k Leskea polycarpa Hedw. 

OflHaico Pseudoleskeopsis zippelii Bee »ce npoH3pacTaeT Ha lore poccHHCKoro flajib- 
Hero BocToxa. Oh co6paH JI. B. EapuyHOBbiM h B. Si. HepuaHijeBOH b JIa30BCKOM p-He 
npHMopcKoro Kpaa (IO)KHoe npHMopbe), 6jih3 c. Hhctobouhoc (SacceHH p. KneBica) 
b 1977 r. 

Pou Pseudoleskeopsis Broth, ot ocTajibHbix pouoB ceMeftcTBa OTjiHnaeTCfl, no MHe- 
hhk) A. Noguchi (1972), A. Noguchi, Z. Iwatsuki h T. Yamagushi (1991), CTpoeHHeM 
nepncTOMa. npaB.ua, uaHHbie aBTopbi He yroHHHJiH, hto KOHKpeTHo ohh hmcjih b BHuy. 
Ha Ham B3rjwu, 3 to coneTaHHe cjieuyiomHX npH3HaKOBi nonepenHaa HiTpHxoBaTOCTb 
3y6itOB Hapy^cHoro nepncTOMa b hh^chch nacra, nanHJuio3HOCTb hx b BepxHeS nacra 
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Phc. 1. Pseudoleskeopsis zippelii (Dozy et Molk.) Broth. 
1 — o6iuhh BHfl, 2 — nepHCTOM. 


>2 









Phc. 3. Pseudoleskeopsis zippelii (Dozy et Molk.) Broth. 

1 — KJieTOHHak ceTb BepxyuiKH cre6jieBoro JiHCTa, 2 — raiencH ochob3hhb cTe6jieBoro JiHCTa, 3 — KJiencH Kpa« h cpeaHefi 
nacTH BeTOHHoro JiHCTa, 4 — KJieTKH Kpaa h cpe^Hew nacTH CTe6jieBoro JiHCTa. 


H xoporno pa3BHTbIH BHyTpeHHHH nepHCTOM C peCHHHKaMH. npeflCTaBJieH pofl nflTbK) 
BH^aMH c B0CT0HH0a3HaTCKHM pacnpocTpaHeHHeM. 

Pseudoleskeopsis zippelii (Dozy et Molk.) Broth., in Engl, et Prantl, Nat. Pflanzen- 
fam. 1 : 1003, 1907. — Hypnum zippelii Dozy et Molk., Ann. Sci. Nat. Bot. 2 : 310. 
1844.— Pseudoleskeopsis orbiculata (Mitt.) Broth., in Engl, et Prantl, Nat. Pflanzenfam. 
1 : 1003. 1907. — PJaponica (Sull. et Lesq.) Iwats., J. Hattori Bot. Lab. 29 : 58, f. 2. 
1966. 

fl.epHOBHHKH pacnpocTepTbie, cpeAHen rycTOTbi, tcmho- hjih McejiTOBaTO-3ejie- 
Hbie. CreSejib CTejnomHHCH, 6—8 (10) cm jjji ., HenpaBHJibHo, HHor^a HeacHo ABaHCAM- 
nepHCTOBeTBflmHHCH. BeTBH a o 1 cm aji., cyxne cna6o AyroBHAHO H3orHyTbie. Cre6- 
jieBbie JiHCTbfl cyxne pbixjio npnjieraiomHe, BJia)KHbie oTCToamne, H3 uinpoicojiaHijeT- 
Horo ocHOBaHHH nocTeneHHo BbiTAHyra b aobojibho AJiHHHyio y3Kyio, HHorAa H30- 
rHyryio BepxymKy; pacnojio^ceHHbie 6jiH»ce k BepxyniKe — 6ojiee KopoTKHe, b o6meM 
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Phc. 4. Pseudoleskeopsis zippelii (Dozy et Molk.) Broth. 
KjieTKH Kpaji h cpe^Heii nacTH cTe6jieBoro JiHCTa. 


onepTaHHH HHijeBHaHbie, 1.2 — 1.5 mm an. h ao 
0.6 mm mnp., Kpaa npflMbie, BBepxy 3y6naTbie. 

>KHJiKa flOBOJibHo CHJibHaa, AocraraeT BepxyniKH 
JiHCTa, 6ypoBaTan. Kjictkh cpeaHeS nacra jih- 
CTOBOH nJiaCTHHKH (CTe6jieBbIX JIHCTbeB) yann- 
HeHHbie, ao 25—28 mkm an., BbinyKJibie; kjictkh 
B epxymeHHOH nacra Majio OTJiHHaioTCfl ot cpe- 
flHHHMX, HO o6bIHHO 60Jiee KOpOTKHe; KJieTKH 
ocHOBaHHH JiHCTa h BflOJib Bcero Kpan npnMoyrojib- 
Hbie ao non™ KBa^paTHbix. BeTOHHbie jiHCTbn h 
no (J)opMe, h no pa3MepaM cxoaHbi co CTe6jieBbi- 
mh, ho c 6onee kopotkoh, TynoBaToii BepxymKoii; 
npnMbie hjih cjierKa H3orHyTbie, HepeaKO acHMMeT- 
pHHHbie, 0.6—1.2 mm an.; xpan, kzk h y CTe6jie- 
bmx JIHCTbeB, npflMbie, b BepxyniKe MejiK03y6na- 
Tbie. >fCHjiKa Hepeaxo BBepxy cjierKa H3BHjiHCTan. 

KneTKH BepxHen h cpeaHeS nacTen jihctoboh nJiaCTHHKH (BeTOHHbix jihctbcb) onpyr- 
jio-mecTHyrojibHbie hjih poMSonaajibHbie, 15 — 17 mkm an. h 6—7 mkm ninp., hhot- 
aa KjieTKH cpeaHen nacra h ochobbhhh (KpoMe KpaeBbix) hcckojibko 6ojiee aJiHHHbie, 
Baojib Kpan no Been anHHe JiHCTa KopoTKHe, 6ojibineH nacTbio KopoTKonpnMoyrojib- 
Hbie hjih KBaaparabie. BHyTpeHHHe nepnxeijHajibHbie jihctba jiHHeHHO-JiaHijeTHbie, 
CKJiaanaTbie. OaHoaoMHbiS (aBTeijHJi). HoxtKa 3aMeTHo BapbHpyeT no aJiHHe, o6mh- 
ho 1.5—2.5 cm an. KopoSoHKa yaJiHHeHHan, cjierKa coniyTaa, nonra npaMOCTonnafl 
hjih cjia6o HaKJioHeHHan, cyxan h OTKpbiTan — noa ycTbeM cjierKa nepeTHHyTan. Kpbi- 
inenKa KOHHHecKan, c Tynon BepxymeHKOH. IlepHCTOM aBOHHOH. 3y6ijbi Hapy^CHoro 
nepncTOMa jiHHeHHo-JiaHijeTHbie, rycTo nonepeHHo-nnpHXOBarbie b hhmchch nojio- 
BHHe, nanHJiJi03Hbie BBepxy. Otpoctkh BHyTpeHHero nepncTOMa jiKHeiuio-JiaHijeTHbie, 
toh »ce anHHbi, hto h 3y6ijbi Hapy^CHoro nepncTOMa, Ha bbicokoh ochobhoh nepe- 
noHKe, rycTo nanHJiJio3Hbie no Been aJiHHe. Pcchhhkh pa3BHTbi, aoBOJibHO KopoTKHe, 
6e3 npnaaTKOB. Cnopbi tohko nanHJiJio3Hbie, ao 20 mkm. KojinanoK KJio6yKOBHaHbiH 
(pnc. 1-4). 

HcCJieaOBaHHbie O 6 p a 3IJ bl. PoCCHfl, IlpHMOpCKHH Kpafi, JIa30BCKHH p-H, OKpe- 
cthocth c. HncTOBoaHoe. Ha KaMHnx b pycjie nepecoxmero pynbn b Jiecy, 13 IX 1977, 
JI. BapayHOB, B. HepaaHijeBa (IRK, aySjieTbi VLA, LE). 

Pseudoleskeopsis zippelii pacnpocTpaHeH b ^noHHH (Bee KpynHbie ocTpoBa), Ha 
n-OBe Kopen, Ha TaiiBaHe, b TanjiaHae, Ha OHJiHnmmax, no Been boctohhoh nojiOBH- 
He Kman (Noguchi et al., 1991; Redfeam, Tan, He, 1996). MecTOHaxoacaeHHH, 6jih- 

MCaHIUHe K pOCCHHCKOMy,- B KHTBHCKOH npOBHHUHH X3HJiyHIJ3flH. 

Pseudoleskeopsis zippelii BHeniHe noxo^c Ha Leskea polycarpa h momcct 6biTb npn- 
hjit 3a Hee, TeM 6ojiee hto oko-totha o6ohx BHaoB 6jiH3Ka. Y Leskea polycarpa KjieT¬ 
KH cpeaHen nacra h CTe6jieBbix, h BeTOHHbix jihctbcb 6ojiee KopoTKHe — OKpymo-MHo- 
royrojibHbie h oBajibHbie, c oaHOH aempajibHOH nannjuioH, jihctba c asyMH CKJiaaKaMH 
BHH3y. KpoMe toto, y BHyrpeHHero nepncTOMa Leskea polycarpa OTcyTCTByioT pec- 
HHHKH. 
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SUMMARY 

The first reliable record of Pseudoleskeopsis zippelii (Dozy et Molk.) Broth, for Russia is repor¬ 
ted. The previous report of the species [as Pseudoleskeopsis orbiculata (Mitt.) Broth.] was erroneous 
and should refer to Leskea polycarpa Hedw. 
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npHBefleHbi cBeaeHHfl o MecTOHaxoxcfleHHJix 34 hobbix a jih KeMepoBCKon o6ji. bh^ob cocyzmcTbix pac¬ 
TeHHH (16 adopHreHHbix h 18 aflBeHTHBHbix bhaob). O^hh bha ( Malva moschata L.) yKa3biBaeTCJi Bnep- 
Bbie jxm i TeppHTopnH Ch6hph, o^hh (Sium suave Walt.) — ana 3ana,aHOH Ch6hph. IIIecTb poaoB npHBo- 
flaTca an* objiacTH BnepBbie. 

KmoneBbie cnoBa: (Jrnopa, HOBbie bhabi, HOBbie po^Bi, KeMepoBcxan o6ji. 

TfeflaHHe «Onpe,qejiHTejw pacTeHHH KeMepoBCKOH o6jiac™» (2001) hbhjiocg Ba^c- 
HGIM 3TanOM B H3yHCHHH (J)JIOpbI oOjiaCTH H CTHMyJIHpOBaJIO HOBbie (})JIOpHCTHHeCKHe 
HCCJieAOBaHHfl flaHHOH TeppHTOpHH. B pe3yJIbTaTe OKCneflHIJHOHHblX HCCJieflOBaHHH, 
a Taofce o6pa6oTKH repOapHbix KOJiJieKijHH nponuibix jieT bmabjichm HOBbie po^bi h 
BH flbl COCyflHCTMX paCTeHHH RJW KeMepoBCKOH o6ji. 

MaTepnajibi xpaHHTca b repOapnax Ky36accKoro OoTaHHHecKoro ca^a, KeMe- 
poBCKoro h ToMCKoro (TK) rocyqapcTBeHHbix yHHBepcHTeTOB, ayOaeTbi nepe^aHM 
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b Tep6apHH EoTaHHHecKoro HHCTHTyTa hm. B. JI. KoMapoBa PAH. Ha 3 BaHH« Taicco- 
hob .qaHM c yneTOM cbo^kh C. K. HepenaHOBa (1995) h pacnojioMceHM b aji<j>aBHT- 
hom nopwice. 


Hosbie hjih KeMepoBCKOH o6jiacTH a6opnreHHi>ie bhjjm 

Agrostis diluta Kurczenko. MapHHHCKHH ye3fl, MeMc^y c. KaMbimeHKOH h c. TyH- 
flHHCKHM, OCOKOBOe 60JI0T0. 17 VI 1915. JI. YtKHH; JIeHHHCK-Ky3HeUKHH p-H, OKp. 
c. XpHCTHHOBKH, TonKoe ocoicoBoe 6ojioto. 29 VII 1966. JI. H. 06ojieHijeB, JI. H. Oe- 
AyjiHHa. 

He^aBHO onHcaHHbiH bha H3 po^CTBa A. stolonifera L., 6jih3khh TaK^ce k A. sibiri- 
ca Petrov (KypneHKO, 2002). Abtop BH.ua npHBejia ninpoKoe pacnpocTpaHeHHe BH^a 
b Ch6hph (lOMCHee 60° c. m.), ho 6e3 yKa3aHH« KOHKperabix panoHOB. 06a npoijHTH- 
poBaHHbix 3K3eMnjiapa, onpeaejieHHbie E. H. KypneHKO b 2000 r., xpaHATca b TK. 

Allium ramosum L. He6yjiHHCKHH p-H, oxp. c. IlIecTaKOBO, ckjioh boctohhoh 3Kcno- 
3 huhh, TbipcoBo-3JiaKOBaa CTenb. 05 VII 2000. T. ^KOBJieBa, H. TapacoBa. 

JJjw 3anaAHOH Ch6hph yica3biBaeTCfl b Omckoh, Hoboch6hpckoh o6jiacTHx, Pec- 
ny6jiHKe AjiTafi h AmaHCKOM Kpae (OpH3eH, 1987). 

Bupleurum bicaule Helm. npoMbmuieHHOBCKHH p-H, 1.5 km Ha ceBepo-BOCTOK ot 
A. KajiTbmiHHo, npaBbifi KopeHHOH 6eper p. TaHaeB hctok, ckjioh khkhoh 3Kcno3H- 
ijhh, pa3HOTpaBHo-THnHaKOBaa CTenb. 03 VII2004. I\ ^KOBJieBa, H. CafiraHa. 

/Jjifl 3ana,zjHOH Ch6hph yKa3biBaeTca b Omckoh, Hoboch6hpckoh o6jiacTax, AjiTan- 
ckom Kpae h Pecny6jiHKe AjiTan (nHMeHOB, 1996). 

Cleistogenes kitagawae Honda. Ecjiobckhh p-H, OKp. c. ApTbiuiTa, ropa KpyTaa, k»k- 
hmh ckjioh, JiyroBaa CTenb. 22 VII2006. A. 36ejib, IO. MaHaKOB, K). IUepeMeTOBa. 

EjiHMcaHuiHe MecTOHaxoameHHH 3Toro jiyroBo-CTenHoro BHfla — b npe^ropbax Ce- 
BepHoro AjiTaa h Ha lore HpneHHceiiCKOH (CpeAHen) Ch6hph. 

Elymus transbaicalensis (Nevski) Tzvel. He6yjiHHCKHH p-H, OKp. c. HyMan, ropa 
EyxTaii, ckjioh boctohhoh 3Kcno3HijHH, 3apocjiH KycTapHHKOB. 07 VII 1999. I\ ^KOBjie- 
Ba, H. 3a6aBHHa; He6yjiHHCKHH p-H, OKp. c. IlIecTaKOBO, ckjioh kokhoh 3Kcno3HijHH, 
3JiaKOBaa CTenb. 05 VII 2000. I\ ^KOBjieBa, H. TapacoBa. 

/Jjih 3anaflHOH Ch6hph yKa3biBaeTca b AjiTaiiCKOM Kpae h Pecny6jiHKe AjiTan (nem- 
KOBa, 1990a). 

Epilobium tianschanicum Pavlov. Ky3HeijKHH AjiaTay, BepxoBbH p. AK-Mpaccy, ra- 
jienHaa otmcjib. 20 VII 1940. JI. E. Kojiokojibhhkob (TK, pro E. roseum ); Ky3HeijKHH 
AjiaTay, 3anoBe,zjHHK «Ky3HeijKHH AjiaTay», ropa Eojibihoh KaHbiM, npHBepuiHHHafl 
nacTb, 6eper pynbfl 3anoBeflHbiH. 04 VIII 1998. T. EyKo; TaurrarojibCKHH p-H, hcto- 
kh p. Mpac-Cy, 6eper peKH. 31 VIII2001. T. EyKO, E. Ky3bMHHa. 

B Ch6hph otot npeHMymecTBeHHO cpe,zjHea3HaTCKHH ropHbin bh H3BecTeH H3 Pyc- 
CKoro AjiTaa (BjiacoBa, 1996). MecTOHaxoameHHH b KeMepoBCKOH o6ji. pacnojioMceHbi, 
TaKHM o6pa30M, Ha ceBepo-BOCTOHHOH rpaHHue apeajia BH^a. 

Festuca arundinacea Schreb. EejiOBCKHH p-H, oxp. c. EeKOBo, EaaTCKHe comcH, pa3- 
H0TpaBH0-3JiaK0BbiH cyxoflOJibHbiH Jiyr b jiomHHe. 27 VII 2005. A. KynpmiHOB, K). Ma- 
HaKOB. 

fljix 3anaflHOH Ch6hph yKa3breaeTCfl b KypraHCKOH h Omckoh o6jiacTax (AjieKceeB, 
1990) h b AjiTaScKOM Kpae (ApTeMOB h ap., 2000). 
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Juniperus communis L. >Ihckhh p-H, b 1.5 km Ha ioro-3anafl ot c. Hihhm, noifoia 
p. fin, 3a6oJioHeHHMH 6epe30B0-eji0BbiH jiec. 22 VII2004. I\ ^KOBjieBa, E. Mhpoih- 
HHHeHKO. 

IlInpoKO pacnpocTpaHeH b 3anaflHOH Ch6hph, ho fljra KeMepoBCKOH o6ji. yKa3bi- 
BaeTCH BnepBtie. 

Leymus ramosus (Trin.) Tzvel. He6yjiHHCKHH p-H, onp. c. IUecTaKOBO, ckjioh k»k- 
hoh 3Kcno3HijHH, KaMCHHCTaH CTenb. 05 VII 1999. H. 3a6aBHHa, T. ^KOBJieBa. 

3anaAHOH Ch6hph yKa3biBaeTca b Omckoh o6ji. h b AjiTaficKOM Kpae (IlemKO- 
Ba, 19906). 

Najas major All. He6yjiHHCKHH p-H, 03. Eojibrnon Ea3bip, b Bo,zje. 23 VIII 2005. 
T. ^KOBJieBa, C. IUepeMeTOBa, T. Eyno. 

PaHee rjix o6jiac™ aaHHbiH poa h bha He OTMenajiHCb (OnpeaejiHTejib.., 2001). 
/Jjih 3anaflHoS Ch6hph yKa3biBaeTca b Tiomchckoh, Omckoh h Hoboch6hpckoh o6jiac- 
thx (XaHMHHHyH, 1988; flopoHbKHH, 2003). 

Persicaria maculata (Rafin.) A. et D. Love. T. TaniTaroJi, necHaHo-rajieHHHKOBbiS 
6eper p. Koh^omm, 08 VIII 1993. T. ^KOBJieBa, E. CapaHHHH; TanrrarojibCKHH p-H, 
oKp. noc. Ka3, necnaHo-rajieHHHKOBbiH 6eper p. Ka3. 16 VII 2003. M. IIlKypar.; He6y- 
jihhckhh p-H, OKp. c. IUecTaKOBO, necHaHo-rajieHHHKOBbm 6eper p. Khh. 01 IX 2005. 
C. IUepeMeTOBa, T. EyKo. 

B Ch6hph H3BecTHbi HeMHorae MecTOHaxoHcaeHHH Ha ioro-3anafle UpKyrcKOH o6ji., 
Ha lore KpacHoapcKoro Kpaa, b Omckoh o6ji., b AnTaficKOM Kpae h Ha lore Tomckoh o6ji. 
(TynHijbiHa, 1992; AHranoBa, 2003; IlemKOBa, 2005; 36ejib, 20056). Ha lore 3anaa- 
hoh Ch6hph BH,q npoABJiaeT reMepo<j)HJibHbie cBOHCTBa; Bepoarao, b HacToamee BpeMH 
HaxoflHTca b CTa^HH paccejieHHa. 

Polygala tenuifolia Willd. Ecjiobckhh p-H, OKp. fl. EanaTbi, ckjioh khkhoh 3Kcno- 
3 huhh, KaMeHHCTaa CTenb. 02 VIII2001. H. CrapijeBa; Ecjiobckhh p-H, OKp. c. ApTbirn- 
Ta, ropa Kpyraa, kwkhmh KaMeHHCTbiH ckjioh, CTenb. 21 VII 2006. A. 36ejib, IO. Ma- 
HaKOB, IO. IUepeMeTOBa; TaM ace. 11 VIII2006. C. IUepeMeTOBa, T. EyKo. 

EjiHxcaHHiHe MecTOHaxoacaeHHfl, pacnojioaceHHbie b PyccKOM AjiTae h b XaKacHH, 
yzjajieHbi Ha 250—300 km. 

Sium suave Walt. He6yjiHHCKHH p-H, b 1 .5 km Ha ior ot c. IUecTaKOBO, XBomoBO-oco- 
KOBo-BaxTOBoe 6 ojioto. 06 VII2001. T. ^KOBJieBa, A. KoBajib; TncyjibCKHH p-H, b 6 km 
H a ceBepo-3ana,zj ot c. TaM6ap, 3aKycTapeHHoe ocokobo-moxoboc 6ojioto. 30 VII2006. 
C. IUepeMeTOBa, T. ^KOBjieBa, T. EyKo. 

PaHee 6 wji OTMeneH fljia Cpe^HeH h Boctohhoh Ch6hph (nHMeHOB, 1996). 

Thalictrum appendiculatum C. A. Mey. Ecjiobckhh p-H, ropa fCpyraa, OKp. c. ApTbirn- 
Ta, loxcHbm ckjioh, jiyroBaa CTenb. 22 VII2006. A. 36ejib, IO. MaHaKOB, IO. IUepeMeTOBa. 

JlyroBo-CTenHoii bha, OTHOCHTejibHO iunpoKo pacnpocTpaHeHHbiH Ha lore Ch6h- 
pH. EjiH^caHHiHe MecTOHaxoxcaeHHH — Ha ceBepe AjrraHCKoro Kpaa (OpH3eH, 1993) h 
Ha lore Tomckoh o6ji. (36ejib, 2005a). 

Urtica galeopsifolia Wierzb. ex Opiz. ripoMbimjieHHOBCKHH p-H, b 6 km Ha boc- 
tok ot c. )KypaBjieBo, 3apacTaK>maa cbipaa jiecHaa .zjopora 05 VII2004. T. ^KOBjieBa, 
H. CaHTHHa. 

fljia 3anaAHOH Ch6hph yKa3biBaeTca b Tomckoh, Hoboch6hpckoh o6jiacTHX h 
A jiTaHCKOM Kpae (TejibTMaH, 1992). Bha aobojibho o6bineH Ha lore coce^HeH Tom¬ 
ckoh o6ji. 
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Urtica sondenii (Simm.) Avror. ex. Geltm. IIpoKonbeBCKHH p-H, onp. ct. 3eHb- 
kobo, npaBbifi 6eper p. MaraHaK, no cbipoMy 6epery. 18 VII2002. E. MaHO- 
XHHa. 

Bo «Ojiope Cn6npH» (rejibTMaH, 1992) bha npnBOflHTCfl .zjjw KeMepoBCKon o6ji., 
ho b «OnpeflejiHTejib...» (2001) oh He BKjnoneH. 


HoBbie jijih KeMepoBCKon o6jiacTH a^BeHTHBHbie bh^w 

Abutilon theophrasti Medik. KpanHBHHCKHH p-H, c. A^ceHflapoBO, copHoe b oropo- 
,qe. 19 VII 1982. T. ^KOBJieBa. 

B Ch6hph bh a BnepBbie oTMeneH b 1997 r. b AjiTancKOM xpae (TepexHHa, Konbi- 
THHa, 1999; 36ejib, 2001) h UpKyrcKOH o6ji. (3apy6HH h ap., 2000). ^BJiaeTca npe,zj- 
CTaBHTejieM HOBoro po,qa nun (jmopbi KeMepoBCKon o6ji. 

Acinos arvensis (Lam.) Dandy. TonKHHCKHH p-H, r. TonKH, nycTbipb. 29 VII 2005. 
O. JlHnHHa; EejioBCKHH p-H, CeBepHbin oTBaji EanarcKoro yrojibHoro pa3pe3a, Ha 3a- 
pocrneH flopore. 20 VII 2006. A. 36ejib, K). MaHaKOB, K). IUepeMeTOBa. 

CHHaHTponHoe pacTeHHe, cnopa^HHHo pacnpocTpaHeHHoe Ha lore 3anaflHOH Ch- 
6npH. ^BJiaeTCH npeacTaBHTejieM HOBoro po,qa jjjui (J)jiopbi KeMepoBCKon o6ji. 

Amethystea caerulea L. EejioBCKHH p-H, onp. noc. CrenHon, copHoe b noceBax. 
25 VIII 1998. T. ^KOBJieBa; 19 VIII 1995. T. JIonaTHHa; IIpoMbiiiiJieHHOBCKHH p-H, 
OKp. c. )KypaBJieBo, copHoe b noceBax y ^oporn. 05 VII2004. I\ ^KOBJieBa. 

Bha othochtch k «cneuH(J)HHecKHM copHHKaM Ch6hph» (rojiy6nHijeBa, 1936). 
UJnpoKO pacnpocTpaHeH, b HacTHocra, b PyccKOM Amae h XaKacnn. EjinMcanmne 
MecTOHaxo)KAeHHa — b oxp. HoBocn6HpcKa (OpH3eH, 1997) h b Tomckc (36ejib, 
20056). ^BjweTca npeacTaBHTejieM HOBoro po.ua ajih (jmopbi KeMepoBCKon o6ji. 

Atriplex hortensis L. KeMepoBCKnn p-H, a. KpexoBo, b oropo^e. 21 VIII 1999. 
T. ^KOBJieBa. 

IIInpoKo pacnpocTpaHeH b 3ana,zjHOH Ch6hph, rjul KeMepoBCKon o6ji. npHBo^HT- 
ch BnepBbie. 

Beilis perennis L. TncyjibCKnn p-H, b2kmk 3ana^y ot noc. Hobmh EepHKyjib, 
pa3HOTpaBHO-3JiaKOBbm Jiyr. 02 VII 1978. M. B. OnoHOBa, H. A. JIaryHOBa (TK). 

^HHaiomHH H3 KyjibTypbi bha. Jljin Ch6hph 6mji OTMeneH 6e3 yKa3aHHH KOHKpeT- 
hmx paHOHOB pacnpocTpaHeHHH (LUayjio, 1997); no3,zjHee yKa3aH .zyifl Hoboch6hp- 
ckoh o6ji. (Onpe^ejiMTeJib.., 2000) h AnTaHCKoro Kpaa (OnpeaejiHTejib.., 2003). ^bjihct- 
c x npeACTaBHTejieM HOBoro po^a ajih (jmopbi KeMepoBCKon o6ji. 

Carduus acanthoides L. EejioBCKHH p-H, KapaKaHCKHH xpe6eT, Ha OTBanax. 
19 VII2006; HoBOKy3HeijKHH p-H, OKp. c. JlHCTBara, Ha oTBanax yrojibHoro pa3pe3a. 
22 VII 2006. A. 36ejib, K). MaHaKOB, K). UlepeMeTOBa; r. KeMepoBo, cochobbih 6op, 
KOKHbiH jiyroBo-CTenHOH ckjioh. 27 VII 2006. A. 36enb. 

OraeneH TaKxce b EejioBCKOM p-He B03Jie EejioBCKoro BoaoxpaHHjiHma h b KeMe- 
PObckom p-He b OKp. c. >IryHOBO. Bha OTcyTCTByeT b CBO^Ke «Ojiopa Ch6hph» QKHpo- 
Ba, 1997), o^HaKo rjix Ch6hph paHee 6biJi oTMeneH b KypraHCKOH o6ji. (Oe^oTOBa, 
1988). Eyuynn Henoe^aeMbiM ckotom pacTeHHeM (BCJie^CTBne cBoeH 3HanHTejibHOH 
«K0JiK>4ecTH»), HBjiHHCb THnHHHO nacKBajibHbiM (nacT6HmHbiM) cophhkom, Hepe,zjKo 
o6pa3yeT cnjioniHbie 3apocjiH Ha c6htmx nacTOnmax, b^ojib cKOTonporoHHbix Tpon, 
B03Jie MeCT BOAOnOH CKOTa H T.n. 
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Centaurea pseudomaculosa Dobrocz. He6yjiHHCXHH p-H, ycTte p. CepTa, ocren- 
H6HHHH Jiyr. 24 VII 1994. T. HeB3opoB, T. AjiabteBa; He6yjiHHCXHH p-H, oicp. c. LUe- 
CTaKOBO, 6yrpti Ha 6epery p. Khh, xoBbiJibHaa CTenb. 23 VIII 2005. C. IlIepeMeTOBa, 
T. ByKO, T. ^KOBJieBa. 

B Ch6hph BHfl pacTeT ecTecTBeHHO, Bepoarao jihuib b HaHOojiee K>ro-3ana,nHbix 
pawoHax — KypraHCxaa QKnpoBa, 1997) h OMCxaa oOjiacTH (BeKHHieBa h ap., 
2003). Kax 3aHocHoe pacTeHHe OTMeneH ajih Hhthhckoh o6ji. QKHpoBa, 1997), AjiTafi- 
CKoro xpaa (KaMejiHH h ap., 2001), iora Hoboch6hpckoh h Tomcxoh oOjiacTeii. 

Juncus tenuis Willd. MeacaypeHeHCXHH p-H, Ky3HeijxHH AjiaTay, xp. THrapram, 
noHMa p. AM3ac, B^ojib a opora. 16 VII2002. T. Eyxo, O. BapbimeBa, B. BepceHeBa, 
K). MaHaxoB. 

3aHocHoe pacTeHHe, npHBeaeHHoe MecTOHaxoxcaeHHe orpaHHHHBaeT 3ana,nHoe pac- 
npocTpaHeHHe BH^a b Ch6hph (Kobtohiok, 2005). 

Lepidium affine Ledeb. Ecjiobcxhh p-H, oxp. c. Moxobo, peKyjibTHBHpoBaHHbie ot- 
Bajibi pa3pe3a Moxobckhh (c HaHeceHHeM iuioaopoflHoro cjioh). 20 VII 2005. A. 3ay- 
HiHHueHa, T. Co6ojieBa. 

/Jjifl 3ana,qHOH Ch6hph yxa3biBaeTca tojibko b TopHOM Amae (HHXH<j)opoBa, 
1994). 

Lotus ucrainicus Klok. lOpraHCXHH p-H, oxp. c. IIpockokobo, nojWHa b 6epe30- 
bom Jiecy. 29 VIII 1972. P. CMynuio; Ecjiobcxhh p-H, oxp. a. fly6poBO, ocTenHeH- 
hmh 3JiaK0B0-pa3H0TpaBHbiH jiyr. 08 VIII2002. O. EecneTxoBa; TonxHHCXHH p-H, 
oxp. noc. UIhihhho, cyxoflOJibHbiii Jiyr. 11 VIII2002. O. TpocraHa; MapHHHCXHH p-H, 
oxp. pa3be3,qa Ahth6cccxhh, Ha 3apacTaiomeH flopore. 08.08.2003. IllHMyH HL; r. lOp- 
ra, BflOJib flopora. 19 VIII 2006. C. IlIepeMeTOBa; r. lOpra, Jiyr B03Jie aBTOBOK3ajia. 
28 VII2006. A. 36ejib. 

PaHee bha 6wji H3BecTeH H3 HaH6ojiee 3anaflHbix pafioHOB Ch6hph — KypraH- 
cxaa, Omcxbh h TiOMeHexafl o6jiacra (Kyp6arcxHH, 1994), r%e ABJiaeTCfl, Bepoarao, 
ecTecTBeHHbiM komhohchtom (J)jiopbi (BeKHHieBa, 2005). C cepeflHHbi 1990-x ro^oB 
BHfl co6HpajiH (y)xe xax 3aHocHoe pacTeHHe) b AjiTaficxoM xpae (CnjiaHTbeBa, Ychx, 
1999; Ychx, 2005) h Ha lore Tomcxoh o6ji. (36ejib, 20056). Bha yxa3aH Tax)xe jum iora 
KpacHoapcxoro xpaa (AHTHnoBa, 2003). ^BjweTca npeflCTaBHTejieM HOBoro po,qa jum 
(J)jiopbi KeMepoBcxofi o6ji. 

Malva moschata L. T. KeMepoBo, copHoe no o6ohhhc flopora. 12 VIII2000. T. >Ixob- 
jieBa. 

B Pocchh yxa3biBaeTca ajw eBponencxoM nacra h flajibHero BocToxa (Ojihhhij- 
xaa, ItBejieB, 1996; MafiopoB, 2006). ^jih Ch6hph yxa3biBaeTca BnepBbie. 

Medicago X varia T. Martyn. KpanHBHHCXHH p-H, ropa Eji6ax, b noceBe nrneHH- 
i^bi. 18 VII 2006; Ecjiobcxhh p-H, CeBepHbiH oTBaji EanaTCxoro yrojibHoro pa3pe3a, 
Ha 3apocmeH aopore. 20 VII 2006. A. 36ejib, K). MaHaxoB, K). IlIepeMeTOBa. 

HMeeT ra6pHAHoe npoHCxo)XfleHHe (M falcata L. X M. sativa L.). B Ch6hph pa- 
Hee 6biJia OTMeneiia b AjiTaiicxoM xpae (CnjiaHTbeBa h ap., 2003). 

Oenothera villosa Thunb. HoBOxy3HeijxHH p-H, oxp. c. JIhctbath, Ha OTBajiax yrojib- 
hoto pa3pe3a. 22 VII 2006. A. 36ejib, K). MaHaxoB, K). IlIepeMeTOBa. 

Bh^ niHpoxo pacnpocTpaHeH b AjiTaiicxoM xpae; hmciotch Taioxe HeMHoroHHCJieH- 
Hbie c6opbi H3 Pecny6jiHXH AjiTan, c iora Tomcxoh o6ji. h c iora KpacHoapcxoro xpaa 
(36ejib, 2006). 
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Poa compressa L. EejiOBCKHH p-H, CeBepHbiH OTBaji EanaTCKoro yrojibHoro pa 3 - 
pe3a, Ha 3apocmeH Aopore. 20 VII2006. A. 36ejib, IO. MaHaKOB, IO. LLIepeMe- 
TOBa. 

B Ch6hph 3tot 3aHOCHOH bha 6bui OTMeneH paHee b HpKyTCKOH o6ji. (OjiOHOBa, 
1990), a b nocjieAHee BpeMH — Ha lore Tomckoh o6ji. (OjiOHOBa, 2003). 

Sedum acre L. I\ TaSra, o6oHHHa AoporH. 15 VII 1984. JI. CepreeB; r. KeMepoBO, 
PyAHHHHbiii p-H, o6oHHHa AoporH. 21 VII2003. T. >hcoBJieBa. 

^.HHaiomHH H3 KyjibTypbi bha. flaHHoe MecTOHaxoMCAeHHe abjihctch HaH6ojiee boc- 
tohhmm ajih BHAa (IlemKOBa, 1994). 

Setaria faberi Herrm. HoBOKy3HeijKHH p-H, Me)KAy cejiaMH ATaMaHOBO h EopoB- 
kobo, o6oHHHa Aopora. 24 VII 2006. A. 36ejib, IO. MaHaKOB, K). IlIepeMeTOBa. 

3tot BOCTOHHo-a3HaTCKHH bha b Ch6hph o6Hapy)KeH BnepBbie b 1995 r. Ha Aji- 
Tae, rAe y^ce H3BecTH0 okojio 10 MecTOHaxoacAeHHH b AjiTaficKOM Kpae h Pecny6- 
jiHKe AjiTaii (ILik h AP-, 2000; IThk, 36ejib, 2001; 36ejib, 2001; CnjiaHTbeBa h ap«, 
2003; 36enb, 36ejib, 2005). B 2005 r. bha oSHapyaceH b ToMCKe (36ejib, 20056). 

Setaria pycnocoma (Steud.) Henrard ex Nakai. KpanHBHHCKHH p-H, ropa En6aK, b no- 
ceBe nmeHHAbi. 18 VII 2006; EejiOBCKHH p-H, KapaKaHCKHH xpe6eT, Ha 3apocmeH rpyH- 
toboh Aopore. 19 VII2006. A. 36ejib, IO. MaHaKOB, IO. IlIepeMeTOBa. 

B 3anaAHoS Ch6hph 3tot bha H3 KOMiuieKca S. viridis (L.) Beauv. 3aperHCTpnpoBaH 
b AjiTancKOM Kpae (ILik, 36ejib, 2001). 

Spergula arvensis L. EejiOBCKHH p-H, KapaKaHCKHH xpe6eT, Ha 3apocmeS rpyHTOBOH 
Aopore. 19 VII2006. A. 36enb, IO. MaHaKOB, IO. IlIepeMeTOBa. 

B «OnpeAejiHTejie...» (2001) bha npHBOAHTca 6e3 yKa3aHH5i KOHKpeTHbix Mecro- 
HaxoacAeHHH, KaK pacTeHHe, bo3mc»kho BCTpenaiomeecfl Ha ceBepe oSjiacra. 
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SUMMARY 

The data on localities of 34 species of vascular plants new to Kemerovo Region are reported, 
16 of them being aboriginal and 18 adventive. One species (Malva moschata L.) is for the first time 
recorded for Siberia, and one species (Sium suave Walt.) for the West Siberia. Six genera are new 
for Kemerovo Region. 
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PaccMOTpeHa HCTOpHji co3flaHHH hoboch6hpckhx najieoKapnojiorHHecKHx kojijickuhh. 
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IlaiieoKapnojiorHHecKoe H 3 yneHHe <j>aHepo 30 B Pocchh 6 buio Hanaro eme b 1920 -e 
roAw b BopoHeac&n. A. Hhkhthhbim ( 1890—1950 rr.) h b 1930 -e toam npoAOJiace- 
ho (b paMKax tojilko Ka 0 HO(J)HTa h Ha TeppHTopHH 3 anaAHoii Ch 6 hph) b Tomckc, Ha Ka- 
(JieApe CHCTeMaTHKH blicuihx pacTeHHH Tomckoto yHHBepcHTeTa (Hhkhthh, 1935 , 
1938 , 1940 ). B 1939 r. no ero HHHUHaraBe h noA era pyKOBOACTBOM b HoBocnOnpcKe, 
b 3 anaAHO-CH 6 HpcKOM reoJioninecKOM ynpaBJieHHH ( 3 Cry, no 3 AHee nepeHMeHOBaH- 
hom b HoBocnOnpcKoe TeppHropnajibHoe TV, 3 aTeM b HoBOcnOnpcKoe npoH 3 BOACT- 
BeHHoe reojiorHHecKoe o 6 i>eAHHeHHe, Htme OAO «HoBocH 6 HpcicreojiorHH») 6 bui opra- 
HH 30 BaH najieoKapnojiorHHecKHH KaOnHeT (Hhkhthh, 1939 ; EanyeBa, Hhkhthh, 1982 ). 
OpraHH 3 aTop KaOnHeTa npHBe 3 c co 6 oh coOpaHHtie b Hanane 1930 -x toaob naneoKap- 
nojiorHHecKHe kojuickahh H 3 mhothx MecTOHaxo>KAeHHH no OeperaM 06 h, Hpromia, 
Tomh h hx npHTOKOB. Bojibinoii npHTOK KOJiJieKUHOHHoro MaTepnana b AOBoeHHbie h 
B oeHHbie roAbi CB« 3 aH c hmchsmh B. A. HnKOjiaeBa, M. n. HaropcKoro, B. A. Xaxjio- 
Ba, B. n. Ka 3 apHHOBa, JI. A. Paro 3 HHa, C. B. CyxoBa h Ap.; k 1937—1947 rr. othochtch 
jiHHHbie c 6 opw n. A. HnKHTHHa b OKpecTHocTHX r. ToMCKa (JlarepHbifl CaA, o 6 Ha»ce- 
hhh no p. Eojibinofl KnprH 3 Ke), no Tomh Ha ynacTKe HoBOKy 3 HeuK—T omck, b CpeA- 
HeM npno 6 be h b OMCKo-TapcKOM npHHpTbinibe. 

IIInpoKO pa 3 BepHyBniHecH b nocjieBoeHHbie toam reojioropa 3 BeAOHHbie paOoTbi 
o 6 ycjiOBHjiH OojibinoH o 6 i>eM najieoKapnojiorHHecKHx HCCJieAOBaHHH. K 3 TOMy BpeMe- 
hh b aKTHBHyK) HCCJieAOBaTejibCKyio pa 6 oTy BKjnoHHjiacb T. A. EanyeBa, nocjie kohhh- 
hm n. A. HnKHTHHa B 03 TJiaBHBinaH jiaOopaTopHK), a Ha TexHHnecKOH o 6 pa 6 oTKe npo 6 
6 biJio 3 aH«TO 2—3 JiaOopaHTa. MaKCHManbHOH hhcjichhocth (h cootbctctbchho MaK- 
CHMajibHoro npHTOKa naneoKapnononinecKOH HH<j>opMauHH, b tom nncne h b <j>opMe 
coOcTBeHHo KOJiJieKUHii) jia 6 oparopHn Aocrarjia k cepeAHHe 1960 -x toaob, KorAa ee 
niTaT cocTaBHJi 18 nenoBeK. OnpeAeneHHe HCKonaeMbix ccmah h njioAOB BbinojiHHJiocb 
P. A. CoOojieBoii, A. H. Hojiomoiuhoboh, 3 . H. MyxoproBOH, T. A. EanyeBOH h B. n. Hh- 
khthhmm, npnneM ABoe nocjieAHHx napamiejibHo bojih TeMaranecKHe pa 6 o™ (HHP). 
npeBocxoAHbie kojuickahh b 1950 -e h Hanane 1960 -x toaob 6 mjih nonyneHbi no iohc- 
hmm h ueHipajibHbiM pafloHaM 3 anaAHOH Ch 6 hph; oco 6 o cjieAyeT otmcthtb MaTepna- 
jibi, AOCTaBjieHHbie B. A. MapraHOBbiM, kojuickahh, nonyneHHbie H 3 c 6 opoB M. T. Top- 
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6yH0Ba c peic TaBAbi h TbiMa h H3 Apyrnx MecTOHaxo^xACHHH, a Taioice oneHb hhtc- 
pecHbie KOJiJieKUHH, co6paHHbie caMHMH hoboch6hpckhmh najieoKapnonoraMH b xoAe 
cneuHajibHbix TeMaraHecxHx 3xcneAHijHH (oGHaaceHHB no 06 h, Tomh h HpTbimy, 6e- 
peroBbie pa3pe3bi-apbi BacioraHa h TbiMa, KepH p«Aa onopHbix cxBa)KHH). B xoHue 
1960-x toaob no HHHUHaraBe K). II. EapaHOBOH HOBOcnGnpcKne najieoKapnojiorn 
oxBaTHJin cbohmh HCCJie^OBaHHBMH pjm paHOHOB Boctohhoh CnGnpH h KpaiiHero Ce- 
Bepo-BocTOKa Pocchh (BapaHOBa h ap*, 1970; Ehcx3 h Ap., 1971; Hhkhthh, 1976, 
1979a—r, 2006, 2007). B 3to BpeMB xojwexuHOHHbiH (J>oha «HoBOCH6npcKreojiorHH» 
nonoJiHHJiCB ueHHeHuiHMH MaTepnajiaMH H3 BOCTOHHbix panoHOB A3HarcxoH Pocchh 
( yHHKajibHbie, nacTHHHO ony6jiHKOBaHHbie xojuiexijHH H3 MaMOHTOBOH Topbi Ha AjiAa- 
hc h HeKOTopbix ApyrHX pa3pe30B LteHTpajibHOH h CeBepHOH HxyraH, p ba HHTepecHeH- 
niHx HCKonaeMbix (J)jiop c TeppHTopHH MaraAaHcxon o6ji., HyxoTXH h KaMnaTXH). 

K coacajieHHK), HanaBmeeca b AaJibHeHineM HeyKJiOHHoe coxpanjeHHe o6i>eMa pe- 
rnoHajibHbix reojiorHnecKHx (b nepByK) onepeAb reojioro-ci>eMOHHbix) pa6oT b Poc¬ 
chh npHBejio k 3aMeraoMy yMeHbuieHHK) npHTOxa najieoHTOJiorHHecxoH Boo6me h na- 
jieoKapnojiorHHecKOH b hbcthocth HH<j>opMauHH, hto He Morno He OTpa3HTbca h Ha 
HHCJieHHOCTH najieoHTOJioroB. B more uiTaT najieoxapnojiorHHecxoH Jia6opaTopHH 
nocTeneHHO coxpamajica: k Hanajiy 1970-x toaob ocTajiocb 7 nejioBex, k 1980 r. — 
3 nejiOBexa... Y)xe b cepeAHHe 1980-x toaob bcb Harpy3Ka no BbinojiHeHHK) najieo- 
KapnojiorHnecKHx HCCJieAOBaHHH, ot npneMXH h chtoboh otmmbkh npo6 ao cocraB- 
jieHHB h o(J)opMJieHH« pa6oHHx KOJiJieKUHH h MaiiiHHonHCHbix pa6oT, JierJia Ha rnienn 
aBTopa — nocjieAHero najieoKapnojiora «HoBOCH6HpcicreojiorHH» h nocjieAHero cne- 
UHajiHCTa no TpeTHHHbiM (jmopaM b CHCTeMe MHHHCTepcTBa npnpoAHbix pecypcoB Poc- 
chhckoh OeAepauHH. 

TaKHM o6pa30M, xojuiexijHOHHbiH (J)oha najieoKapnojiorHHecKOH jia6opaTopHH 
(J)opMHpoBajic« Ha npoTB^ceHHH non™ 80 JieT. HoBOCH6npcxaa rpynna najieoxapno- 
jioroB ao Hanajia 1950-x toaob 6biJia eAHHCTBeHHOH b CCCP, b 1950—1980 toam oto 
6biJia KpynHeHuiaa b cipaHe Jia6opaTopHa, a nocjie Toro, xax b 1985 r. b JleHHHrpaAe 
cKOHHajica BbiAaiomHHCfl OTenecTBeHHbiH yneHbiH II. H. /],opo<j)eeB, OHa ocTajiacb eAHH- 
CTBeHHOH ACHCTByiomefl najieoKapnojiorHHecKOH hhchxoh, BjiaAeiomen MaTepnajiaMH 
no TpeTHHHbiM xapnoHAaM CeBepHOH A3hh. Bcero Ha 3toh TeppHTopHH hoboch6hp- 
ckhmh najieoKapnojioraMH H3yneHO He MeHee 1000 MecTOHaxo)XACHHH. 06mee kojih- 
HeCTBO HCKonaeMbix (j)JIOp XaHH030fl, COCTaBJDnOIIJHX XOJIJieXUHOHHblH (J)OHA «Hobo- 
CH6HpcKreojiorHH», AocraraeT 5 tmchh, a kojihhcctbo cahhhu, xpaHeHHH H3MepaeTca 
BOCbMH- HJIH AOBBTH3HaHHOH UH(J)pOH. 3AeCb HACHTH(j)HIJHpOBaHO CBblUie 2000 TaX- 
cohob (b ooueHe — ao 250 TaxcoHOB, b ojinroueHe — ao 800, b MHoueHe — oxojio 1600, 
b njiHOueHe — 6ojiee 650 h b xBapTepe — non™ 900). 3tot <J>oha 3HanHTejibH0 6ora- 
ne ochobhoto xojuiexuHOHHoro <j>OHAa EHH PAH. 1 K ycjiyraM 3anaAHOCH6Hpcxoro na- 
jieoxapnojiorHHecxoro <j>OHAa b CBoe BpeMH npn6erajiH h OTenecTBeHHbie, h 3apy6e)x- 
Hbie hcc Jie ao BaTe jih, h hct comhchhh, hto HaynHaa h npaxranecxaa ueHHocTb otoh 
yHHxajibHOH xojuiexuHH AaJiexo bbixoaht 3a pernoHajibHbie paMXH. 

Han6ojiee ueHHyio nacTb xojuiexuHOHHoro <j)OHAa najieoxapnojiorHHecxoH Jia6o- 
paTopHH «HoBOCH6HpcxreojiorHH» npeACTaBJiBiOT 3anaAHOcn6HpcxHe xojuiexuHH xan- 
H030HCX0T0 B03pacTa (xaTajiora 3 thx xojuiexuHH — Hhxhthh, 1998, 2000; Hhxhthh, 
A(J>aHacbeB, 2005, — noAroTOBJiemibie b xoAe TeMaranecxHx pa6oT 1996—2005 rr., 


1 KpynHeHuiaH b chctcmc SbiBinefi AH CCCP najieoKapnojiorHHecicafl kojijickuhji BoTaHHHecKoro 
HHCTHTyra hm. B. Jl. KoMapoBa b CaHKT-rieTep6ypre HacHHTbiBajia, no pa3HbiM aaHHMM, He 6ojiee 600 ho- 
MepoB KOJiJieKijHH (MjibHHCKaji, IJ[BejieB, 1986) hjih tkc nopa^Ka 1000 HOMepoB (A. B. XBajib, jihhhoc co- 
oSmeHHe). TaKHM o6pa30M, OKOHHaTejibHaji HHBeHTapH3anHJi (JjoHaa eme npeacTOHT. 
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xpaHATCfl b Pocreoji<j>OEme, b Tomckom h Hoboch6hpckom reojiorHHecxHx <j)OHAax 
PerHOHajibHoro areHTCTBa no HeAponojib30BaHHio no CnGnpcKOMy <J>eAepajibHOMy 
OKpyry). 2 Mo>xho 6e3 npeyBejiHHemw cxa3aTb, hto Ha TeppHTopHH 3eMHoro mapa hct 
A pyroro pernoHa, r^e OTJioxeHHB najieoreHa h HeoreHa 6 mjih 6bi ctojib AeTajibHo H3y- 
neHM najieoKapnojiorHnecKHM mctoaom, a b ycjioBHax 3anaAHOH Ch6hph hct hh oaho- 
ro 6HocTpaTHrpa(J)HHecKoro MeTOAa, xpoMe najieoxapnojiorHH, xoTopbiH no3BOJiHJi 6 m 
B nJIOTHyK) nOAOHTH K BMAeJieHHK) Apo6HMX perHOHaJIbHMX CTpaTOHOB B KOHTHHeHTaJIb- 
hom KBHH030C (3anaAHOCH6HpcxHH pionejib, HanpHMep, yAajiocb pacnjieHHTb Ha hctm- 
pe HHTepBaji-30Hbi). 

KaHH030HCKHe OTJlOHCeHHB KOJIOCCaJIbHOH TeppHTOpHH, JIOXailjeH K BOCTOKy ot Ehh- 
cea, H3yneHbi 3HanHTejibHO cjia6ee, h Ha CeBepo-Bocroxe Pocchh ceMeHHbie xoMnnex- 
cm yAaeTca ceroAHB AarapoBaTb b jiynmeM cjiynae c TOHHocTbio ao apyca, a name ao no- 
AOTAena. 

B Moen KHHre (Hhxhthh, 1969) AocraTOHHO noApo6HO H3Jio>xeHbi npHHUHnbi (j>op- 
MHpoBaHHB KOJiJieKUHOHHoro (j)OHAa jia6opaTopHH (c. 34—36, 38—40): xaacAMH bha, 
bxoabujhh b cocTaB HCKonaeMoro ceMeHHoro KOMnnexca (ncxonaeMOH (jmopbi h co- 
OTBeTCTBeHHO 6yAymeii xojuiexuHH), <j)HxcHpoBajicfl b KapTOHHOM KaTajiore HaxoAOK 
HCKonaeMbix AHacnopHAHeB, a caMH HcxonaeMbie ynaxoBMBajiHCb b acejiaTHHOBbie xan- 
cyjibi, ocTaTKH xa>KAoro BHAa — otacjibho. B xancyjiy noMemajiacb MHHHaTK>pHa« 
3THKeTKa, Ha KOTOpOH CHCTCMOH yCJlO€HblX UtideKCOG (cm. HHHCe) o6o3HaHeHM aApec 
HCKonaeMOH (jmopbi h nop«AKOBMH kojijickahohhmh HOMep AaHHoro TaxcoHa. Kancy- 
Jibi pa3MemajiHCb b oraxeTHpoBaHHbix cnHneHHbix xopo6xax no 10—15 niTyx BMecTe. 
Cepiw cnHHeHHbix xopo6ox, coAepacamaa xojuiexijHK) HCxonaeMOH (jmopbi, b conpo- 
BO^CAeHHH CHCTeMaranecxoro cnncxa nocjieAHen ynaxoBMBajiacb b 6ojibinyio craH- 
AaprayK) xopo6xy H3 nnoTHoro xapTOHa, CHa6)xeHHyK) nop«AKOBMM HOMepoM, pe- 
racipHpoBajiacb b acypHajie h HanpaBJuuiacb b xpaHHJiHme. 

B Hanane 1950-x toaob b yaioeubix uudencax xojuiexuHH 6 mjio npHHBTO noji- 
HocTbK) yxa3MBaTb toa o6pa6oTXH o6pa3ua, HOMep ropHOH Bbipa6oTXH o6o3HanaTb 
Phmcxhmh UH(J>paMH, yxa3MBaTb HanajibHyK) h xoHeHHyio rjiy6HHy HHTepBajia ot6o- 
pa h HOMep o6pa3ua. B pe3yjibTaTe nojiynajiHCb HeyAo6oHHTaeMbie hhacxcm rana 
Ct.1953-XLIX-252,0-255,5-24 hjih Koh. 1954-MCCXII-18,6-21,1-1 (a BeAb araxeTXH 
c TaxHMH HHAexcaMH HaAO 6 mjio noMemaTb b xaacAyio MHHHanopHyio jxejiaTHHOByio 
xancyjiy!). Kohchho, 3th hhacxcm cJieAOBano MaxcHMajibHO ynpocraTb (6 mjio npHHBTO 
cooTBeTCTBeHHo: Ct.53-49-252 h Koh. 54-1212-18,6), a b xancyjiax ocTaioTca cTapbie 
nojiHbie ofHxeTXH, 3aMemiTb hx cjihuixom cjiojxho h eABa jih uejiecoo6pa3Ho. To ace xa- 
CaeTCB H CnHCXOB XOJIJieXIJHH, BJKOXeHHMX B XOpo6xH! HX Heo6xOAHMO 6bIJIO coxpa- 
HHTb, nocxojibxy ohh AoxyMeHrapyiOT xaacAyio xancyjiy (ecjiH, x npHMepy, b cnncxe 
xojuiexuHH c ycjiOBHMM HHAexcoM Koh. 1954-MCCXII-18,6-21,1-1 noA HOMepoM 7 3Ha- 
hhtcb Larix sp., to h b xancyjie c othxctxoh 7. Koh. 1954-MCCXII-18,6-21,1-1 Jie- 
TKar ocTaTXH otoh cbmoh Larix); BMecTe c TeM HOMeHXjiaTypa CTapbix cnncxoB 6e3- 
HaAe>KHo ycTapena. 


2 npH cocTaBJieHHH KaTajioroB Ka^aa kojuickuhh 6biJia nojjBeprHyTa Bbi6opOHHOH peBH3Hn (ycTpa- 
HeHbi HeflOCTOBepHbie h yTOHHeHbi Majio jjocTOBepHbie onpejjejieHHH, HOMeHKJiaTypa HCKonaeMbix pacTe- 
HHH npHBefleHa B COOTBeTCTBHe C COBpeMeHHbIMH Tpe 60 BaHHHMH, yTOHHeHO aBTOpCTBO OTAeJIbHbIX TaK- 
COHOB, BbIBepeHbl aBTOpCTBO H TpaHCKpHnUHH (jmMHJIHH BBTOpOB BH^OBblX OIlHTeTOB U T. nOCJie HeTO 
cocTaBJiajica yTOHHeHHbiH cnncoK ee cocTaBa. O^HOBpeMeHHO 3aHOBO 6biJin nepecMOTpeHbi ^arapOBKH 
Bcex KOJiJieKiiHH, BOineAiuHX b KaTanorH, c yneTOM HOBefimeH reojiorHHecKOH, naneoHTOJiorHHecKOH (na- 
JIHHOJIOTHfl, MHKpO- U MaKpO^ayHa), reo4>H3HHeCKOH (b HaCTHOCTH, MarHHTOCTpaTHrpa4>HHeCKOH) U T. n. 
HH^opMauHH. K coKaneHHio, ny6jinKauna Ha3BaHHbix KaTajioroB b HacToamee BpeMa HeB03M0>KHa b cbh- 
3h c 6ojibiunM oS'beMOM (cBbiiue 2000 CTpaHHa yOopucToro KOMnbioTepHoro TexcTa). 
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KaTacTpo(j)HHecKoe coctobhhc najieoHTOJiorHHecxHx xojuiexuHH bo Bcex reojio- 
niHecKHx opraHH3auHBX yace k Hanajiy 1990-x toaob crano npeAMeTOM cneunajibHO- 
ro paccMoipeHHB bo Bcecoio3HOM najieoHTOJiorHnecxoM oGmecTBe, h npe 3 HAeHT 06 - 
mecTBa, axaACMHK B. C. Coxojiob, oOparajicfl b MHHreo CCCP h ero ynpoxACHHA c 
niiCbMOM (Ns 91 ot 21.07.1990 r.), b kotopom noAnepxHyji, hto xojijicxahh oth npeA- 
CTaBJi«K)T coGoh HauHOHajibHoe AOCTOBHHe, h yipaTa MaTepnana, HaKoruieHHoro ipy- 
A om He OAHoro noxojieHHB naneoHTOJioroB, oxaaceTCB HeBocnojiHHMOH. ToMy ace bo- 
npocy Glijio nocBanjeHo cneunajibHoe 3 aceAaHHe KOJuierHH T ocxoMnpHpoAM CCCP, 
peKOMeHAOBaBIIieH BCeM BeAOMCTBaM yCHJIHTb OTBCTCTBeHHOCTb «3a COXpaHHOCTb na- 
JieOHTOJlOrHHeCKHX KOJIJieKAHH, KOTOpbie HaXOA^TCB B HX pacnopBHCeHHH, HCXJIIOHHB 
B03M0)XH0CTb HCn0JIb30BaHHfl HX B XOMMepneCXHX H HHbIX HeHayHHbIX UeJMX» (npo- 

tokoji Ns 5 ot 26.04.1990 r.). 

B KOHue 1990-x toaob 6biJia ony6jiHKOBaHa 3aMeTKa C. T. ^CHJiHHa (Zhilin, 1998), 
b KOTopofi Bbipa^cajiacb cepbe3Ha« o6ecnoKoeHHOCTb cyAfeGon 3anaAHocH6HpcKHx na- 
jieoKapnojiorHHecKHx xojuiexuHH b cb«3h c ocymecTBimeMOH npHBaTH3auHeH «Hobo- 
CH6HpCKre0J10THH». YyKQ TOTAa 6bUIO BCHO, HTO B 0603PHM0M, eCJlH He B 6jlH)KaHIIieM, 
6yAymeM co6ctbchho reojionw b OAO npexparaT cBoe cymecTBOBaHHe, a Bee eme co- 
xpaHHBHieecB HeABH>KHMoe h ABH>KHMoe ero HMymecTBo GyAeT nymeHO b xoMMepne- 
CXHH o6opOT. 

yHHTbiBaa cocTOBHHe h nepcneKTHBbi najieoHTOJioro-CTpararpa(j)HHecKHx hccjicao- 
BaHHH B CHCTeMe MHHHCTepCTBa npHpOAHbIX peCypCOB POCCHH, B 1998 r. 6bIJ10 npHHBTO 
pemeHHe nepeAaTb xojuiexuHH «HoBOCH6HpcKreojiorHH» b JIa6opaTopHK) naneoGo- 
tbhhkh BoTaHHHecKoro HHCTHTyra hm. B. JI. KoMapoBa (BHH) PAH, TAe naneoxapno- 
norHHecKHe HCCJieAOBaHHB npoAOJi^cawTCB h, HaAO HaAeaTbCB, 6yAyr npoAOJraaTb- 
cji. TaKHM o6pa30M, ceroAHB (J>oha najieoicapnojiorHHecKHx xojuiexuHH BHH PAH He 
HMeeT ce6e paBHbix b MHpe, h oth xojuiexuHH aoctjhihbi Tenepb ajm H3yneHHfl pocchh- 
ckhm h 3apy6e)KHbiM HCCJieAOBaTeJiBM. EcTecTBeHHO, OKOHnaTejibHaa HHBeHTapH3auH« 
h KaTajiorH3auHB 3toto (J)OHAa eme npeACTOBT. Ha BpeMeHHOM xpaHeHHH b HobochGhp- 
cxe ocTawTCB noxa cpaBHHTejibHO HeMHoroHHCJieHHbie xoJiJiexuHH, o6pa6oTaHHbie no- 
cjie 1998 r., a Tax>xe HeoGxoAHMaa ajm noBceAHeBHOH pa6oTbi aBTopa Tax Ha3biBaeMaa 
3TajioHHaB KOJiJieKUHB, He6ojibmaB no o6i>eMy, ho coAepacamafl p^A roJioranoB; ecjiH 
3li6koh HaAe^CAe aBTopa Ha B03po)XAeHHe hobochGhpcxoh uikojibi najieoKapnojioroB 
He cyacAeHO 6yAeT ocymecTBHTbca, to 3th xojuiexuHH co BpeMeHeM Tax>xe 6yAyT nepe- 
AaHbi b BHH. 

HeAaBHO 6biJia ony6jiHxoBaHa MOHorpa(J)HB, xoTopaa Morna 6bi cjiyacHTb cBoeo6pa3- 
HbiM nyTeBOAHTejieM no hoboch6hpcxhm xoJiJiexuHAM b BHH PAH (Hhxhthh, 2006). 
B XHHre onHcaHbi h H3o6pa)xeHbi Ha 24Ta6mmax 1340 HcxonaeMbix AHacnopHAHeB 
283 bhaob UBeTXOBbix pacTeHHH, AHarHOCTHpoBaHHbix b najieoreHe h HeoreHe 3anaA- 
hoh Ch6hph h CeBepo-BocToxa Pocchh. B Hen BbiAeneHO 11 hoblix poaob, 129 ho- 
bmx bhaob, 3 cexuHH h 2 BapneTeTa, npHBeAeHbi cnncox h xapToexeMa MecTOHaxoacAe- 
hhh 147 ceMeHHbix xoMnnexcoB, ycjiOBHbie hhacxcbi xoTopbix ynoMBHyTbi b paGoTe. 
Ha ocHOBe TmaTejibHoro aHajiH3a orpoMHoro <j>axTHHecxoro MaTepnana CAenaHa no- 
nblTXa AeTaJIbHO npOCJieAHTb HCTOpHK) pa3BHTHfl (J)JIOpbI H paCTHTeJlbHOCTH ChGhph 
h CeBepo-BocToxa Pocchh Ha npoTjnxeHHH no3AHero najieoreHa h HeoreHa. HaMene- 
Hbi pyGe^cn CMeHbi xpynHbix (jmopncTHHecxHx 3TanoB h Gojiee ApoGHbie CTaAHH 3bojho- 

AHH (J)JIOpbI H paCTHTeJlbHOCTH-THnbI (J)JIOp H (j)JIOpHCTHHeCXHe ypOBHH, HTO II 03 B 0 JIH- 

jio BHecra cymecTBeHHbie yroHHeHHfl b CTpaTHrpa(J)HHecxHe cxeMbi xoHTHHeHTajibHbix 
TpeTHHHbIX OTJIO^KeHHH 3anaAHO-CH6HpCXOH paBHHHbl (YHH(J)HUHpOBaHHbie.., 2001). 

nocne BbixoAa H3 nenara ynoMBHyron MOHorpa(J)HH (Hhxhthh, 2006) H. A. Hjilhh- 
cxan h A. B. XBajib oGparajiH BHHMaHHe aBTopa Ha AocaAHoe ynymeHHe: x co^cajieHHK), 
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PaciiiH<i)poBKa ycjiOBHbix hhackcob KOJiJieiaiHft, ynoMBHyTbix b KHure B. n. HHKMTHHa, 2006 
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npn ncwoTOBKe ny6jiHKauHH no ero HeAOCMOipy 6mjih yHTeHbi h pacniH<j>poBaHi>rAaJie- 
ko He Bee MHoroHHCJieHHbie ycjiOBHbie hhackcm, ynoMAHyrae b KHHre, hto, 6e3ycjioB- 
ho, cHH^caeT ee uchhoctb KaK B03MO)KHoro nyreBOAHTejra no ko jmeiciuMM . 3th AaHHbie 
coAep^caTCH b npHBOAHMOH Bbime Ta6jnme. CipaTHipa(J)HHecKoe nojioaceHHe KOJiJieic- 
UHH noKa3aHO b cootbctctbhh c ony6jiHKOBaHHMMH MaTepnajiaMH (IlajieoreH h Heo- 
reH.., 1989, YHH(j)HUHpoBaHHbie.., 2001). 

IIpHHHTM cjieAyiomHe coKpameHHJi: 6ep. — 6eper; 6oji. — Gojimiioh (-aa); rop. — 
ropH30HT; a. — AepeBra; JieB. — jicblih; hht. — HHTepBaji; mrac. — hhhchhh; o6h. — 
o6Ha>KeHHe; noc. — nocejioK; np. — npaBbin; n-a — napra*; p. — peKa; c. — cejio; 

CBX. C0BX03; CKB. CKBa)KHHa; CT. CTaHUHH. JXJin 3K0H0MHH MecTa b Tonorpa- 

(J)HnecKHx npHB«3Kax onymeHbi cjiOBa oOjiacTb, panoH, Kpa h h T.n. 
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© C. H. CaHHHKOB, H. B. IleTposa, H. C. CaHHHKoua 

O BOJIEE HA£E5KHOM METOPE OIIPEflEJIEHHfl 
BPEMEHH nOCEJIEHHfl PINUS SYLVESTRIS ( P1NACEAE ) 

B MECTHOM JIAH^IIIAOTE 

S. N. SANNIKOV, I. V. PETROVA, N. S. SANNIKOVA. ON MORE RELIABLE METHOD 
OF DETERMINING THE INVASION TIME OF PINUS SYLVESTRIS (PINACEAE) 

IN A LOCAL LANDSCAPE 

EoTaHHHecKHH caa ypO PAH 
620144 EKaTepHH6ypr, yji. 8 MapTa, 202 
OaKc (343) 210-38-59 
E-mail: stanislav.sannikov@botgard.uran.ru 
IlocTynHJia 4.04.2007 

OKOHHaTejibHbiH BapnaHT nojiyHeH 04.06.2008 

Ha ocHoee H3yneHH)i npoflynHpOBaHHJi h npoueccoe pacnpocTpaHeHHH nbuibUbi cocHbi o6bikhobchhoh 
(Pinus sylvestris L.), a TaioKe jiHTepaTypHbix aaHHbix caejiaH bbiboa o HeaocTaTOHHOH KoppeKTHOCTH Tpa- 
^HUHOHHoro onpeaeJieHHJi BpeMeHH nocejieHHH (HMMHrpauHH) ee nonyjnnjHH b oicpyacaiomeH mccthocth 
no aojie nbuibUbi b nbiJibueBbix anarpaMMax rojioueHOBbix top<Jwhhkob. Onpe^ejieHbi napaMerpbi noToxa 
nbuibUbi, nocTynaiomero Ha noBepxHocTb noHBbi («nbiJibueBoro flO)Kflji»), no aScojnoTHOMy KOJinnecTBy 
nbiJibueBbix 3epeH Ha 1 mm 2 b pa3JiHHHbix Hacrax apeana h THnax Jieca b 3aBHCHM0CTH ot npoayicTHB- 
hocth, nojiHOTbi ApeBocToeB h paccTo&HHJi ot HCTOHHHKa nbuibUbi. npe,ano)KeHO npHMeHeHHe 6ojiee toh- 
Hbix coBpeMeHHbix MeTO^OB onpeaejieHHJi BpeMeHH HHBa3HH cochbi no MecTOHaxoacfleHHio b paflHoaaTHpo- 
BaHHOM npo(j)HJie top(J)ahoh 3ajiexcH MHHHMajibHo aocTaTOHHoro HH^eKca njioTHocTH nbuibneBoro noyKjxx 
(1000 nbiJibueBbix 3epeH/l cm 2 ), Bbi&BJieHHoro no HccjieaoBaHH&M b JlamiaHflHH (Hyvarinen, 1975, h pe- 
KOHCTpyKiiHH nojiHOTbi apeBocToa cochm Ha nojiapHOH rpaHHiie. 

KjnoneBbie cjioBa: Pinus sylvestris, nbuibneBaa npoayKUHJi, pacnpocTpaHeHHe nbuibnu, nbuibne- 
boh aoxcflb, cnopoBo-nbuibueBOH aHajiH3, BpeM& nocejieHHH, paaiioflaTHpoBaHiie. 

Oahoh H3 MeTOAOJiorHnecKHx npo6neM cobpcmchhoh najieo6oTaHHKH hbjihctch 
Bonpoc O KoppeKTHOCTH HCn0JIb30BaHHB H HHTepnpeTaiJHH pe3yJlbTaTOB CnOpOBO-nblJlb- 
ueBoro aHajiH3a 6ojioTHbix h 03epHbix otjiokchhh npn H3yneHHH hctophh pacraTejib- 
hocth b rojioueHe (Ka6aHJieHe, 1977; Hicks, 1994; Lang, 1994; OnjiHMOHOBa, 2005). Pe- 
ineHHK) 3toh npoOjieMbi 6biJia nocBanjeHa nporpaMMa EBponencKoro nbuibueBoro mo- 
HHTopHHra (Hicks et al., 1998), ycnex KOTopon bo mhotom onpeAejiHJi 6bi nporpecc 
npeACTaBJieHHH o njieHcroueHOBbix petjiyniyMax, nyrax MHrpauHH h AHHaMHKe apeanoB 
ApeBecHbix pacTeHHH. 

K HacToameMy BpeMeHH b jimepaType HaKonneHO KOJioccanbHoe kojihhcctbo pa- 
AHOAarapoBaHHbix AaHHbix o CTpararpa(J)HH nbuibUbi ApeBecHbix pacTeHHH b Top<j)B- 
hhkbx h boahmx ceAHMeHTax. TojibKO ajih poAa Pinus b EBponencKOM 6aHKe AaHHbix 
no nbnibue (FPD) coAep>KHTCB HH(J)opMauH« no 526 MecToo6HTaHiwM (Cheddadi et al., 
2006). Ha ocHOBaHHH MaTepnanoB nbuibueBoro aHajiH3a nocTpoeHbi pa3JiHHHbie, noxa 
eme cjia6o corjiacyiomHeca rnnoTe3bi o paccejieHHH ApeBecHbix pacTeHHH bcjica 3a ot- 
crynaBniHMH jieAHHKaMH (Firbas, 1952; Frenzel, 1968; HeihirraAT, 1957; Birks, 1989; 
Birks, Line, 1993; Lang, 1994; Cheddadi et al., 2006). Bee 3th nocTpoeHHB KpaHHe He- 


128 




HaflOKHM, yCJlOBHM H npOTHBOpeHHBbl no p«Ay npHHHHI BeCbMa AaJILHHH pa3JieT nblJIb- 

Ubi XBOHHLix — Ha cothh KHJiOMeTpoB h 6ojiee (Thxomhpob, 1950; KynpiwHOBa, 1951; 
Koski, 1970; CaHHHXOB, 1976; CaHHHKOB, IleTpoBa, 2003); ipyAHOCTH ycTaHOBJie- 
hhb ee bhaoboh npHHaAJioxHOcra; HeonpeAeJieHHocTb MecTOHaxo)XAeHHH h bjihbhhb 
ee HCTOHHHKOB Ha AOJ1K) B 06lIjeM CneKTpe (npOH3BOJIbHO npHHHMaeMyK) pa3HbIMH 
aBTopaMH paBHOH ot 5 ao 20—30 %). Tax, HanpHMep, Ha nbuibueBOH xapTe ( «isopol - 
len map ») Pinus sylvestris b U,eHipajibHOH IUbcahh okojio 9000 JieT Ha3aA (Hunt- 
ley, Birks, 1983) noica3aH perHOH c AOJien nbuibitbi ototo BHAa CBbiine 75 % b o6meM 
cnexipe Ha MecTe eme HecraaBiiiero JieAHHxa. no AaHHbiM othx aBTopoB, b CxaHAHHa- 
bhk) cocHa paccejMJiacb c K)ra h loro-Bocroxa, a no HccjieAOBaHHBM Apyrnx (Hyvari- 
nen, 1975, 1976; Seppa, 1996) — c ceBepa. Eonee tohhbimh aji« ycTaHOBJieHHa BpeMe- 
hh noBBJieHHB bhaob b MecraoM jiaHAiua(j)Te MoryT 6mtb onpeAejieHHe a6cojiK)THoro 
coAepacaHHB nbuibitbi b Top(J)«Hbix OTJioaceHHax, boahmx ceAHMeHTax h aHajiH3 Maxpo- 
<j)OCCHJIHH. OAHaXO 3TH MCTOAbl 60 Jiee CJIOHCHbl H, X COHCaJieHHK), CpaBHHTeJlbHO MeA- 

jieHHo BHeApBKDTCB b najiHHOJiorHK) (Davis, 1966; Lang, 1994; Hicks et al., 1998; Willis, 
van Andel, 2004). 

B CBB3H C 3THM UeJIbK) HaCTOJimerO C 006 meHHB BBJIBeTCB nOnbITXa o6oCHOBaTb H 
npeAJio>KHTb HexoToptie 6ojiee xoppexrabie noAxoAw k Hcnojib30BaHHio h HHTepnpe- 
TauHH AaHHbix nbuibueBoro aHajiH3a npn H3yneHHH AHHaMHXH pacceJieHHa nonyjia- 
AHH COCHbl B TOJlOUeHe Ha OCHOBaHHH HTOrOB Co6CTBeHHbIX 30-JieTHHX HaTypHbIX HCCJie- 
AOBaHHH npoueccoB npo Ay UHpoBaHiw, pacnpocipaHeHHB nbuibitbi cochbi o6bixHOBeH- 
hoh h aHajiH3a jiHTepaTypHbix AaHHbix. 


MaTepHaji h MeTOAHKa 

06i>exTaMH H3yneHHa nbuibueBoro pe)KHMa nonyjiauHH Pinus sylvestris 6hjih ee 
coMXHyrbie (c nojiHOTOH 0.8) apoboctoh 120—160-Jieraero B03pacra b cmchchbix no- 
cejieHHax Ha cyxoAOJie (ran Jieca cochbx 6pycHHHH0-HepHHHH0-3ejieH0M0iiiHbiH II 6o- 
HHTeTa npoAyKTHBHoc™) h MeHee coMXHyTbie (nojiHOTa 0.5—0.6) HH3xonpoAyKTHB- 
Hbie (V6 6oHHTeT) Ha BepxoBOM c<j>arHOBOM 6ojiOTe (cochbx 6aryjibHHX0B0-xaccaHA- 
poBo-c(J)arHOBbiH) b noA30He npeAJiecocrenH 3anaAHOH Ch6hph (HpHnbiniMHHCKHe 
6opw). Ha xa)XAOH H3 nocToaHHbix npo6Hbix njioiuaAeH b TeneHHe bocbmh JieT (1975— 
1982 rr.) oxeAHeBHo b nepnoA nbiJieHHa AepeBbeB Ha 10 nnocxHx CTexjumHbix ropH30H- 
TajibHO BbiCTaBJieHHbix (Ha BbicoTe 1.3 m ot noBepxHOCTH noHBbi) nbuibuenpHeMHHxax, 
CMa3aHHbix tohxhm cnoeM Ba3ejiHHa hjih rjiHitepHH-HcejiaTHHOM, yjiaBJiHBajiacb nbuib- 
ua cocHbi. Ha xa>xAOM H3 hhx b 10 nojiax 3peHH« MHxpocxona MEC-2 onpeAejnuiacb 
nocyTOHHaa h HHTerpajibHaa (3a Becb 11—18-AHeBHbiH nepHOA <J>eHO<j)a3bi nbiJieHHa) 
ruioTHOCTb «nbuibueBoro aohcab» ( «pollen rain» , Sarvas, 1962; «influx», Lang, 1994), 
t. e. xojiHnecTBO nbuibueBbix 3epeH Ha 1 mm 2 njioiuaAH nbuibuenpHeMHHxa. Oco6eH- 
hocth JiaTepajibHoro pacnpocTpaHeHHa nbuibitbi Pinus sylvestris H3yneHbi nyTeM onpe- 
AejieHHa «nji0TH0CTH nbuibueBoro noToxa» (nnn, TepMHH npeAJioaceH neipoBOH, CaH- 
HHxoBbiM, 1996) c noMombio cepHH nbuibuenpHeMHHxoB. Ohh ycraHaBJiHBajiHCb Bep- 
THxaubHO Ha BbicoTe 1.3 m b Jiecy h p«aom c hhm Ha 6e3JiecHOM npocTpaHCTBe Ha 
Tpex-naTH napamiejibHbix TpaHcexTax Ha paccTOBHHH ot 100 m ao 5 xm ot jiecHbix Mac- 
chbob (nepe3 xa>KAbie 100—200 m). KpoMe toto, jiaTepajibHbie h BepraxajibHbie nbuib- 
ueBbie noToxw b ApeBocToe cochbi h Ha cmchchom otxpmtom MecTe H3yHeHbi oxcnepn- 
MeHTanbHo nyTeM yneTa Ha TpaHcexTax nbuibitbi, pacceaHHOH H3 xpoHbi OTAejibHoro ao- 
peBa (CaHHHXOB, FpniiiHHa, 1979). 


5 SoTaHHHccKifH xypHan, Ns 1, 2009 r. 
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Pe3yjibTaTbi h oScyHCAemie 


CTauHOHapHbie HccjieAOBaHHH (IleTpoBa, CaHHHKOB, 1996) noica3ajiH, hto cpea- 
hhh roAHHHaa BejiHHHHa HHCxoA»mero HHTerpanbHoro noTOKa nbuibubi cochbi o6bik- 
HOBeHHOH B BbICOKOnpOAyKTHBHOM COMKHyTOM (c nOJIHOTOH 0.8) ApeBOCTOe CyXO- 
AOJibHoro^ocHBKa 6pycHHHHo-HepHHHHO-3ejieHOMoniHoro cocTaBJiaeT 226 ±35 nbuib- 
ueBbix 3epeH Ha 1 mm 2 c KOJie6aHH«MH no ro^aM ot 186 ao 282 (cm. Ta6jiHuy). 
B reorpa(j)HHecKH 3aMemaiomHx ranax Jieca 6ojiee TenjiooGecneneHHbix pernoHOB noA- 
30hm eBponeHCKHx niHpoKOJiHCTBeHHO-xBOHHbix jiecoB — b KapnaTax H Ha K)re Ohh- 
jihhahh — ntiJibueBaH npoAyKTHBHocTb cocHbi b 1.5—2 pa3a BHine (375 h 462 3e- 
peH/MM 2 cooTBeTCTBeHHo). Ha KpaHHeM CeBepe apeajia cochbi b 3anaAHOH Ch6hph, 
no HauiHM Ha6jiK)AeHH«M, h b CKaHAHHaBHH (Hyvarinen, 1975) 3Ta bcjihhhhb Ha no- 
p«AOK HH>Ke (23—34). 

B noA30He npeAJiecocTenn 3anaAHOH Ch6hph cpeAHHH njioTHocTb «nbuibueBoro 
Aomcah» (miA) Ha noBepxHocTH BepxoBoro 6ojiOTa b cpeAHecoMKHyTOM HH3Konpo- 
AyKTHBHOM cocHBKe 6aryjibHHKOBo-KaccaHApoBo-c<j>arHOBOM 6biJia b 3 pa3a MeHbuie 
(85 ± 18 c KOJie6aHH«MH ot 41 ao 84), neM Ha noBepxHocTH noHBbi b cmokhom cyxo- 
AOJibHOM cocHBKe (cm. TabjiHuy). B o6meM HabjnoAaeTCH umpoicaH 30HajibHO-npoBHH- 
UHajibHo-reorpa(J)HHecKaB H3MeHHHB0CTb napaMeTpoB npoAyKUHH nbuibuw. npocjieacH- 
BaeTca ee 6bicrpoe naAeHne no Mepe yxyAiueHHH noHBeHHo-KJiHMaTHnecKHx pecypcoB 
MeCTOo6HTaHHH H npOAyKTHBHOCTH ApCBOCTOCB COCHbl B HanpaBJlCHHH OT UeHTpaJIBHBIX 
h khkhbix nacTeii ee apeajia k MaprHriajibHbiM ceBepHbiM. 

no HCCJieAOBaHKHM mhothx aBTopoB (Thxomhpob, 1950; KynpHHHOBa, 1951; Sarvas, 
1962; Koski, 1970; Tauber, 1977; Lang, 1994), HexoTopbiH HeonpeAejieHHbiH (Jjohobbih 
BKJ iaA b o6iahh (Jjoha nbuibubi b npeAeJiax apeajia Pinus sylvestris, h Aaace BHe ero (Ho- 


HH^eKCbi njioTHocTH «nbuimeBoro aoxcah» cochh oGbiKHOBeHHOH non nojioroM Jieca 
h Ha cMexHOM oTKpbiTOM MecTe b paaoiHHHbix HacTflx apeajia 


no,n30Ha, pernoH 

Tnn neca, 

COCHflK 

ApeBOCTOH 

Hhackc nnA 3epeH/MM 2 

nojiHOTa 

6©HHTeT 

b Jiecy 

Ha paccTOBHHH ot onyuiKH, M 1 

100 

250 

500 

11JIC, 3anajiHaa CnGapb 

6p-H-3M 

0.8 

11 

198 

154 

98 

46 


6p-H-3M 

0.8 

11 

186 

144 

92 

44 


6p-H-3M 

0.8 

11 

245 

190 

121 

57 


6p-H-3M 

0.8 

11 

282 

219 

140 

66 


6r-KC-ccl) 

0.6 

V6 

73 

57 

36 

17 


6r-KC-ccl> 

0.6 

V6 

41 

32 

20 

10 


Gr-Kc-ccJ) 

o.6 ; 

V6 

84 

65 

42 

20 


Gr-KC-ccJ) 

o:6 . 

V6 

143 

111 

71 

33 

TK), CKaHAHHaBHH 2 

%hh-3m 

0.8 

11 

462 2 

359 

229 

108 

111J1XJT, KapnaTbi, 

Ar-ccJ) 

0.7 

Ill 

375 

291 

186 

88 

TK), lOxcHbiH ypaji 1 

MTP-3M 

0.7 

II 

310 

241 

153 

73 

JIT, 3anajiHaH CnGapb 

6p-Jiui 

0.4 

Va 

34 

26 

17 

8 

JIT, JlaruiaHAHH 

,6p-4-JIlU* 

0.35** 

V6* 

23 3 

— 

— 

— 


6p-H-JILLI* 

0.15* 

V6* 

10 3 

— 

— 

— 


npHMenaHHe. 1 — 3KCTpano/ifmHfl' tuiothocth «nbuibueBoro aoxuw* no ypaBHeHMio (1); 2 — no aaHHbiM 
R. Sarvas, (1962); 3 — no jiaHHbiM H.' Hyvarinen (1975, 1996); * — npeanojiaraeMbie cpeaHne jiecoTHnojiorHHecKHe 
napaMeipibO(no PbicHHy^^S)*** — pacneT no ypaBHeHMio (2). IlQiuoHbi: OJIC — npejyiecocTenb, LUJ1XJ1 — uiHpo- 
KOJiHCTBeHHo-xBOMHbie Jieca, TK) — Tafira K»KHaH, JIT — JiecoTyHapa. THnbi Jieca, cochhkh: 6r-KC-c<J) — 6aryjibHHKo- 
BO-KaCCaHapOBO-C(J)arHOBbiM, 6p^H i 3M — 1 6pyCHHHHO-HepHHHHO-3ejieHOMOLIIHbIH, 6p-H-JIUI — 6pyCHHHHO-HepHHH- 
HO-JIHLIiaHHHKOBbIM, 6p-JIUI — 0pyCHHMHO-JIHUiaMHHKOBblft, ar-Cl}) — AOJirOMOLUHO-ClJjarHOBblH, MTp-3M — MejIKO- 
TpaBHO-3e;ieHOMOIHHbIll. 
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3aBHCHM0CTb OTHOCHTeJIbHOH IIJIOTHOCTH nblJIbljeBOrO nOTOKa (Finn) COCHbl 06 bIKH 0 BeHH 0 H OT paCCTOJl- 
hhh ot rpaHHUbi jieca Ha npearopHOH paBHHHe b YKpaHHCKHX KapnaTax. 

no och aScuHCC — paccToxHHe ot rpaHHuti jieca, m; no och op^HHaT — oTHOCHTejitHaa njiOTHOCTb nbiJimeBoro noTO- 
xa nnn, % no othouichhio k nnn B Jiecy. nnn= 104.79e“° 003D , r at.e — ocHOBaHwe HaTypajibHbix Jiorapn(|)MOB, 

D — paccTOBHne ot onyuiKH Jieca, m. 


Baa 3eMJM, LLInHu6epreH, IIIeTjiaHACKHe ocrpoBa — 300—500 3epeH/cM 2 *), cocTaBjweT 
AajibHHH 3aHOC c TaK Ha3MBaeMMM «nbnibueBbiM o6jiaKOM» («pollen cloud»).;TeM He Me- 
Hee Ha OoJiOTax He6ojibinoro pa3Mepa (ao 1—2 km b AnaM.) b SonbiiiHHCTBe cjiynaeB 
npeoOjiaAaeT (cBbiine 80 %) nociynjieHHe nbuibubi ot HenocpeACTBeHHO OKpyacaio- 
hjhx «jioKajibHwx» h «perHOHajibHMx» MaccHBOB cochm, pacnojioaceHHbix He AaJiee 
5—10 km (Prentice, 1986). 

IIo HaiiiHM HccjieAOBaHHHM (neTpoBa, CaHHHKOB, 1996), JiaTepajibHoe pacnpocipa- 
HeHHe HblJlbUbl COCHbl o6bIKHOBeHHOH Ha OTKpbITOe MeCTO OT MaCCHBa COMKHyTOTO co- 
choboto Jieca Ha npeAropHOH paBHHHe b YKpaHHCKHX KapnaTax annpoKCHMHpyeTca 
HHCXOA^IAeH THnep6oJlHHeCKOH KpHBOH (CM. pHCyHOK): 

nnn = io4.79e^ 0030 , (i) 

rAe nnn — oraocHTejibHafl njioTHocTK jiaTepajibHoro nbuibueBoro noTOKa (% ot 
nnn b Jiecy), e — ocHOBaHHe HaTypajibHbix^ JiorapH(J)MOB, D — paccTOBHHe ot onyin- 
kh cochoboto Jieca (m). 

B COOTBeTCTBHH C ypaBHCHHeM (1) nnn H nponopUHOHaJIbHO CBB3aHHblH c Hen 
HHAeKC «nbuibueBoro aohca«» (nn/() yMeHbinaioTCfl b cpeAHeM ao 50 % Ha paccToa- 
hhh okojio 200 m ot CTeHbi Jieca, 20 % — Ha 500 m, 3 '% — Ha 1000 m h ao 0.2 % Ha pac- 
ctobhhh 2000 m ot Hee. AHajiorHHHaa KpHBaa OTHOCHTeJIbHOH nnninojiyneHa HaMH 
h Ha paBHHHe b npeAropwix IOjkhoto Ypajia (neTpoBa, CaHHHKOB, 1996). 

Kax noKa3aHO b Ta6jiHue, a6cojHOTHa« njioraocTb «nbuibijeBoro ao>kah», OTpa^cae- 
Ma« KOJiHnecTBOM nbuibueBbix 3epeH, oceAaioiAHx Ha eAHHHuy ruioiAaAH ropH30HTajib- 
hoto nbuibuenpHeMHHKa noA nojioroM apcboctob, innpoKO Bapna6ejibHa b 3aBHCHMOcra 
ot jiaHAma(J)THo-KJiHMaTHHecKoro peraoHa, rana Jieca, nojiHOTbi h BereTaTHBHOH npo- 
AyKTHBHOCTH apcboctob. B o6meM 0Ha 6biCTpo y6biBaeT no Mepe yAajieHHa ot ueHT- 
pajibHOH nacTH apeajia k MaprHHanbHOH jiecoTyHAROBOH h ot rpaHHUbi jieca Ha 6e3Jiec- 
Hyio TeppHTopnio. 
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Ha OCHOBaHHH H3BeCTHbIX aJUIOMeTpHHeCKHX 3aKOHOMepHOCTeH CTpyKTypbl H (J)yHK- 
Uhh AeHApoueH030B h HaTypHbix HCCJieAOBaHHH nmibueBoro pe^KHMa cochobbix Jie- 
cob, npoBeAeHHbix b Ohhjibhahh (Sarvas, 1962) h 3anaAHOH Ch6hph (CaHHHKOB, TpH- 
niHHa, 1979; CaHHHKOB, neTpoBa, 2003), mohcho AonycraTB, hto hx roAHHHaa nbiJibue- 
Ba« npoAyKUHfl, oTpaacaeMaa bcjihhhhoh HHAeKca nil/J, nponopunoHajibHa njiOTHocTH 
(nonHOTe) h BereTaraBHOH npoAy kthbhocth reHepaTHBHO 3peJioro ApeBOCToa: 

UUJX = k-DslB, (2) 

rAe nn/t — hhackc nbiJibueBoro ao>kab (3epeH/MM 2 ), k — KoatjxjmuHeHT perpeccHH, 
Ds —OTHOCHTejibHaa nojiHOTa (b accbtbix aojibx) OKpyjKaiomero ApeBOCToa, B —miacc 

npOAyKTHBHOCTH (60HHTCT) ApeBOCTOH-OT I AO V6 (t. e. B nOpHAKe yMeHblUeHHfl — 

OT 1 AO 7). 

Ha 6a3e npHHaTBix AonymeHHH mohcho npeAnojioacHTB yMeHbiueHHe cpeAHero 
HHAeKca nn# b cocHBKe 6pycHHHH0-HepHHHH0-jiHiuaHHHK0B0M 30Hbi JiecoTyHApbi no 
cpaBHeHHK) c cochbkom 6aryjibHHKOBO-KaccaHApoBo-c(j)arHOBbiM noA30Hbi npeAJieco- 
CTenH — 3a cneT MeHbiueH nojiHOTbi apoboctocb (b cpeAHeM 0.2 bmccto 0.6) npHMep- 
ho b 3 pa3a, t. e. c 85 (cm. Ta6jiHuy) ao 28 3epeH/MM 2 . KpoMe Toro, b cootbctctbhh 
c ypaBHeHHeM (2) otot hhackc Ha 6ojiotc cpeAHero pa3Mepa (c AnaMeTpoM okojio 1 km) 
Ha paccTOBHHH 500 m ot onyuiKH Jieca yMeHbniHTCH eme KaK MHHHMyM b 3 pa3a, t. e. b 
KOHeHHOM HTOre-AO ypOBHB OKOJIO 9 3epeH/MM 2 . 

PacneT HHACKca nn/( c npiiMeHeHHeM npeAJiaraeMbix nonpaBOHHbix K03<J><j)HUHeH- 
tob mohcho npoBecTH Ha npHMepe a^hhbix HCCJieAOBaHHH H. Hyvarinen (1975, 1976) 
Ha nojMpHOH rpaHHue Pinus sylvestris b HopBeaccKOH JIanJiaHAHH. H3yneHHe a6cojnoT- 
hoto coAepacaHHa nbuibubi cochbi no MeTOAy Davis (1966), npoBeAeHHoe hm, noKa3ajio, 
HTO Ha nOBepXHOCTH TOp<j)HHBIX 60 JIOT HHACKC HH^], Ha npOTB^KeHHH 180 KM TpaHCeK- 
Ta — b HanpaBJieHHH ot 6e3JiecHoro 6epera (J)HopAa BapaHrep (TyHApa) Ha ioro-3anaA 
k 03 . HHapn, rAe HaxoAHTca OTHOCHTejibHo coMKHyrbiH cocHOBbiH Jiec, — nocTeneHHo 
B03pacTaeT c 500 ao 2250 3epeH/cM 2 . Ho jihiiib Ha paccTOHHHH 110 km Ha ior ot (jwopAa, 
Ha KpaiiHe ceBepHOH rpamme cocHOBo-6epe30Boro peAKOJiecba, njiOTHocTb nbuibueBo- 
ro aohcaa AocraraeT BejiHHHHbi okojio 1000 3epeH/cM 2 , KOTopaa, no HauieMy mhchhio, 
AOCTaTOHHO HaAOKHO CBHACTCJIbCTByeT O npOH3paCTaHHH 3AeCb APOBOCTOB COCHbl 
o6biKHOBeHHOH. 3tot hhackc nna BbiBBJiaeMbiH no AaHHbiM HaTypHoro onpeAejieHHH 
H. Hyvarinen Ha ceBepHOH rpaHHue peAKOJiecHH cochbi, nonra coBnaAaeT c ranoTe- 
THHHOH BeJIHHHHOH 9 3ep./MM 2 , BBIHHCJieHHOH H3MH Ha OCHOBe AOnymeHHH O nponop- 
UHOHajibHOCTH nbuibueBOH h BereTaraBHOH npoAyKTHBHocra apcboctocb h 3aKOHOMep- 
HocTeii jiaTepajibHoro pacnpocTpaHeHHa nbuibubi. B nepBOM npnGjnDKeHHH hmchho 3Ta 
BejiHHHHa HHAeKca nn/( — 1000 3epeH/cM 2 — h mohcct 6biTb npHHBTa b KanecTBe 6a3o- 
boh («penepHOH») KaK MHHHMajibHo AOCTaTOHHaa ajm onpeAejieHHa BpeMeHH noaBjie- 
hhh aBaHrapAHbix peAKOJiecHH cochbi b OKpyacaiomeM JiaHAuia<j)Te. 

OAHaKO c 3toh uejibio Heo6xoAHMO onpeAejieHHe b nocjioHHO paAHOAarapoBaHHOM 
CTpararpa(J)HHecKOM npo(j)Hjie Top(j>aHOH 3ajie)KH (HanpHMep, nepe3 KaacABie 10 cm) He 
Aojih (%), a a6cojnoTHoro coAepacaHHa nbnibubi, t. e. KOJinnecTBa nbuibueBbix 3epeH 
b eAHHHue o6i>eMa Top(j>a Ha pa3JiHHHOH rjiy6HHe. /(ocTaronHo npocTOH h tohhbih 
MeTOAj 6ojiee 40 JieT Ha3aA npeAJioaceHHbiH aji« boahbix ccahmchtob (Davis, 1966), 
ycneuiHo npHMeHeH pun onpeAejieHHH KOHueHTpauHH nbuibijBi cochbi o6bikhobchhoh 
b Top(J)«HHKax (Hyvarinen, 1975, 1976). /(jib KoppeKTHoro pacneTa noroAHHHbix H3Me- 
HeHHH HHAeKca miR , KOTopbiH onpeAejiaeTCB KaK kojihhcctbo nbuibueBbix 3epeH Ha 
1 cm 2 roAHHHoro cjioh Top<j>a, BaacHO AOCTaTOHHO TOHHoe onpeAejieHHe tojiiahhbi 3toto 
cjiob h AaBHOcra ero OTJioBceHHB («B03pacTa») Ha pa3JiHHHOH rJiy6nHe 6ypoBoro npo(J)H- 
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jm. 3to Mo^ceT 6 litb AOCTHTHyro c noMombio Apo6Horo nocnoHHoro paAHOAaTHpoBa- 
HHfl TOp(J)HHOH 3aJie)KH. 

C Apyrofi CTopoHM, noACTaBHB b ypaBHeHHe (2) npeAJiaraeMyio 6a30ByK) BejiHHHHy 
HHAeKCa nrm COCHbl (1000 3ep./CM 2 ), HaXOAHM 3MIIHpHHeCK0e 3HaneHHe K03(j)<j)HUHeH- 
Ta nponopuHOHanbHOCTH k , paBHoe b ashhom pernoHe 47 000. OrcioAa, 3Han bcjihhh- 
Hy HHAeKca nn# b KaKOM-jiH6o mccthom ApeBocToe (npn ero H3BecraoM ko HCTaHTHO 
HH3KOM OoHHTeTe, Ha CCBCpHOH ipaHHUe Jieca paBHOM V6 H 3KBHBaJieHTHOM HHCJiy 7), 
mohcho no toh ace <j>opMyjie (2) npH6jiHHceHHO onpeAejiHTb h nojiHOTy 3Toro ApeBocToa. 
Tax, HanpHMep, no onpeAeneHHOMy X. XioBJipHHeHOM (cm. TaOjinuy) HHAexcy nil# 
(2250 3epeH/cM 2 ) b npeAJiecoTyHApoBOM cochobom Jiecy AxyBaapa b JIanjiaHAHH ero 
nojiHOTa onpeAeJiaeTCB paBHon 0.35. TaKHM o6pa30M, OTicpbiBaeTca B03M0)KH0CTb no 
AaHHMM a6cOJlK)THOH KOHUeHTpaUHH nblJIBUbl H HHfleKCaM nn# B nOCJieAOBaTeJlLHMX 
roAHHHbix cjiojix Top<j>a peKOHCTpyHpoBaTb h KapTorpa(J)HpoBaTb nojiHOTy h coMKHy- 
TOCTb ApeBOCTOB B JIK) 60 H H3 npOMOKyTKOB BpeMeHH, RUB. KOTOporO H3BeCTHLI 3TH ASH- 
Hbie, t. e. BOCCTaHOBHTb AHHaMHKy nojwpHOH rpaHHUbi apeajia BHAa. 


BblBO^bl 

1. TpaAHUHOHHbin MeTOA onpeAejieHHB BpeMeHH no«BJieHH« aBaHrapAHbix nonyjm- 
Uhh cocHbi o6biKHOBeHHOH b MecraoM jiaHAina<j>Te no AOJie ee nbuibubi b o6meM cneiape 
HeAOCTaTOHHo KoppeKTeH. Bonee TOHHaa AaTa mohcct 6biTb ycTaHOBJieHa no aOcojnoT- 
HOMy coAep^caHHK) nbuibubi h HHAexcy nnoTHocTH «nbuibueBoro AO)KAfl» (nn#) b pa- 

AHOAaTHpOBaHHOM CJlOe TOp(J)BHOH 3aJie)KH. 

2. Hhackc HHcxo^mero noToica nbiJibuw (nn#) cochbi b uempe ee apeajia Ha nopa- 

AOK Bbime, HeM B HH3KOnpOAyKTHBHBIX peAKOJieebBX JieCOTyHflpOBOH 30HBI, nOHHHCaHCb 
no Mepe yaaneHHfl ot uempa apeajia k ero nojwpHOH rpaHHue. 

3. Ha ocHOBe peraoHajibHbix 3aKOHOMepHOCTeH npoAyUHpoB bhhb , jiaTepajibHoro 
pacnpocipaHeHHH nbuibubi h H3BecTHbix ajuiOMeTpHnecKHx cooTHomeHHH cipyKTypbi 
h (JjyHKUHH ACHApoueH030B mohcho AonycraTb, hto hhackc nn# nponopunoHajieH 
nojiHOTe h npoAyKTHBHocTH ApeBocTOB, ninep6ojiHHecKH yMeHbinaHCb no Mepe yAajie- 
HHOT HCTOHHHKa nblJlbUbl. 

4. B xanecTBe «penepHOH» bcjihhhhbi HHAexca nn#, OTpaacaiomeH AaTy no«BJieHH« 
peAKOJiecHH cochbi b oxpyjKaiomeH mccthocth, mokct 6biTb b nepBOM npnGjiHHceHHH 
npHHBTa BejiHHHHa, paBHaa 1000 3epeH/cM 2 , BbMBJieHHaa no HccjieAOBaHHBM b JlanjiaH- 
Ahh (Hyvarinen, 1975, 1976). #aTa nocejieHHfl cochbi onpeAejraeTca no OKBHBaueHT- 
HOMy 3T0My HHAexcy nn# a6cojiK)THOMy coAepacaHHio ee nbuibubi b eAHHHue o6i>eMa 
paAHOAarapoBaHHoro roAHHHoro cjiob Top<j>a. 

5. no napaMeipy 1111# h h3bccthoh npoAyKTHBHocra apcboctob cochbi Ha ee ceBep- 
hoh rpaHHue ajm jno6oro paAHOAaTHpoBaHHa nepHOAa BpeMeHH mohcct 6bitb npn6jiH3H- 
TejibHo paccHHTaHa nojiHOTa apcboctob h Ha otoh ochobc peKOHCTpynpoBaHa AHHaMHKa 
nojiapHOH rpaHHUbi jieca. 


BjiaroAapHOCTH 

HccJieAOBaHHa npoBeAeHbi npn (^hhbhcoboh noAAep^cxe PoccHHcxoro (J)OHAa (J>yH- 
AaMeHTajibHbix HccjieAOBaHHH (npoeKTbi JNfs 04-05-48667 h 08-04-00007), nporpaMMa 
npe3HAHyMa PAH «EHopa3Hoo6pa3He» h cobmccthbih npoexT CO h YpO PAH. 
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npHBeaeHbi HHCJia xpomocom 6 BHflOB h oflHoro noaBH^a pofla Hedysarum (Fabaceae): H. zundukii , 
H. grandiflorum , H. razoumovianum, H. chaiyrakanicum, H. gmelinii, H. gmelinii subsp. setigerum. 

KjnoneBbie cjiOBa: HHCJia xpomocom, Hedysarum , Fabaceae. 

AHaJIH3 HHCeJI XpOMOCOM B CBH3H C TBKCOHOMHCH, 3 K 0 JI 0 r 0 -re 0 ipa<j)HHeCK 0 H AH(J>- 
<j>epeHi*HauHeH bhaob h 3hacmh3mom no3BOJi«eT ocymecTBjwTb komiuickchlih noAxoA 
k oxpaHe 6Hopa3Hoo6pa3H«. H3yneHHe KapHOTaiccoHOMHHecKOH cHTyaunn y 3 hacmhh- 
Hbix, peAKHx, pejiHKTOBbix bhaob, a TaioKe TaxcoHOB Ha rpaHHue apeajia AaeT bo3mojk- 
hoctb nporH03HpoBaTb hx OTHouieHHe k aHTponoreHHOMy bo3achctbhk) (IIpo6aTO- 
Ba, 2006). U,ejibK) AaHHOH pa6oTbi 6 mjio H3yneHHe xpomocomhmx nnceji y peAKHX h 
6jih3Khx k hhm bhaob poAa Hedysarum cexijHH Multicaulia (Fedch.) h Subacaulia. 
HaMH 6 mjih H3yHeHbi xpoMOCOMHbie HHCJia y neTbipex peAKHX bhaob Hedysarum : 
H. grandiflorum Pall, h H. razoumovianum Fisch. et Helm H3 eBponeHCKOH nacra Poc- 
chh, y H. chaiyrakanicum Kurbatsky h H. zundukii Peschkova, o6HTaiomHX Ha lore Ch- 
6npn. Hncjia xpomocom 6mjih TaioKe onpeAejieHbi y iunpoKO pacnpocipaHeHHoro BHfla 
c eBpa3HHCKHM apeajiOM — H. gmelinii Ledeb. h ero noABHAa H. gmelinii subsp. seti¬ 
gerum Kurbatsky, npoH3pacTiomero b ropHO-crenHbix paHOHax IOhchoh Ch6hph. 

Jfsin ipex pejjKHX bhaob — H. grandiflorum , H. razoumovianum h H. chaiyraka¬ 
nicum — HHCJia xpomocom yKa3MBaioTCfl BnepBbie. 

Hedysarum zundukii — y3KOJioicajibHbiH 3hacmhk 3anaAHoro no6epe)Kbfl 03. Eanicaji, 
Beet apeaji BHAa jiokht b npeaejiax OjibxoHCKoro p-Ha HpKyTCKOH o6ji. 3aHeceH b 
KpacHyio KHHry PCOCP (1988), rae HMeeT CTaTyc peAKHH bha (3 (R)). B pernoHajibHOH 
CBOAKe (KpacHaa KHHra HpKyTCKOH o6jiacTH, 2001) abhhhh bha HMeeT KaTeropnio 

2 (U) - y«3BHMI>IH TaKCOH. PaCTeT eAHHHHHMMH 3K3eMnJI«paMH Ha KaMeHHCTO-me6- 

hhctmx HuieH(J)ax rop h no xpyrbiM CTenHbiM cKJioHaM, cjioaceHHbiM KapOoHarabiMH no- 
poAaMH. 

H zundukii , 2n = 16 . l.HpicyTCKafl o6ji., 03 . BaHKan, mmc 3yHAyK. Kap6oHaT- 
hmh HuieH^ cmiOHa. rojiy6oocTpojioAOHHHKOBO-(J)ecTyKO-KoneeHHHKOBaB CTem>. 2005, 
H. A. KapHayxoBa, H. K). CejiioraHa. 2. TaM ace. 53°24'412" c. hi. 107°26'334" b. a.; 
a6c. Bbic. 498 m HaA yp. m. Hhjkhbb nacTb BocTOHHoro cmiOHa, npHMepHo b 100 m 
ot 6epera Eanicajia. BopT BpeMeHHoro BOAOTOKa. rojiy6oocTpojiOAOHHHXOBO-(j>ecTy- 
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KO-KoneeHHHKOBafl CTenb. 2005, H. A. KapHayxoBa, H. K). CejnoraHa. 3. TaM ace, 
53°24'172" c. in. 107°25'458" b. a., a6c. Bbic. 497 m HaA yp. m. OcTenHeHHbiH me6- 
hhctmh ckjioh ceBepo-BocTOHHOH 3Kcno3HUHH. /JpHaAOBo-pa3HOTpaBHafl CTenb. 
2005, H. A. KapHayxoBa, H. K). CejnoraHa. 4. Mbic Xyacnp, 53°22'265" c. in. 
107°21'355" b. a., a6c. bbic. 496 m HaA yp. m., b 130 m ot 6epera 03 . BaHKaji. IIpH- 
3eMHHCT00C0K0B0-xaMep0A0C0B0-pa3H0ipaBHa« CTem,. 2005, H. A. KapHayxoBa, 
H. K). CejiiOTHHa. 5. Mbic Oiro-XymyH. 53°20'478" c. in. 107° 16' 188" b. a., a6c. 
Bbic. 516 m HaA yp. m. KaMeHHCTO-MejiKoiAe6HHCTbiH ocTenHeHHbiH ckjioh. JKhthb- 
K0B0-HeTejiHCTHeK0B0-pa3H0ipaBHa« CTenb. 2005, H. A. KapHayxoBa, H. K). Ce- 

JIIOTHHa. 

H. grandiflorum BCTpenaeTCB b eBponeHCKOH nacra Pocchh, npeHMymecTBeHHO 
Ha IIpHBOJDKCKOH B03BbIHICHHOCTH, a TaiOKe Ha YKpaHHe, B EoJirapHH H PyMbIHHH. 
IIpHypOHeH K MCJlOBbIM, H3BCCTHBKOBbIM H rJIHHHCTO-H3BeCTHBKOBbIM CKJIOHaM, B 
KaMCHHCTbix KOBbiJibHbix h rannaKOBbix crenax (Ojiopa eBponeHCKOH nacTH CCCP, 
1987). B KpacHyio KHHry PCOCP (1988) 3aHeceH b CTaTyce 3 (R) — peAKHH 
bha. 

H. grandiflorum , 2n = 16. 1. CaMapcKaa o6ji., CeprneBCKHH p-H, OKp. noc. Cep- 
hoboack, ioro-3anaAHbiH ckjioh. THnnaKOBo-nepncTOKOBbiJibHoe coo6iacctbo. 2006, 
B. H. HjibHHa. 2. CaMapcKaa o6ji., KHHejibCKHH p-H, OKp. noc. YcTb-KHHejibCKHH, na- 
mbthhk npnpoAbi «KHHejibCKHH 0 Bpar». IIIaji(J)eHHo-KOBbiJibHoe coo6iAecTBO. 2006, 
B. H. HjibHHa. 

H. razoumovianum — bha, HaxoAHmHHca noA yrpo30H Hcne3HOBeHiw co craTy- 
com 1 (E). 3hacmhk IIoBOJiHCbB h IO)KHoro Ypajia. 06HTaeT Ha MejiOBbix h MeprejiH- 
ctmx CKJioHax. MecTOHaxo^cAeHHB BHAa eAHHHHHbi. BHeceH b KpacHyio KHHry PCOCP 
(1988). 

H. razoumovianum , 2n = 16. CaMapcKaa o6ji., KHHejibCKHH p-H, OKp. noc. Yctb-Kh- 
HejibCKHH, naMBTHHK npHpoAbi «KaMeHHbiH 0Bpar». LLIajnjieHHo-TbipcoBoe coo6mecT- 
bo. 2006, B. H. HjibHHa. 

H. chaiyrakanicum — TyBHHCKHH 3hacmhk, CTaTyc 2(U) — y«3BHMbiH TaKCOH 
(KpacHaa KHHra Pecny6jiHKH Tbraa). Kcepo<j>HT, pacTeT Ha H3BecTH«KOBbix cKajiax. 
H3BecTeH H3 OKp. r. Hobbih IlIaroHap, noc. XafibipaKaH h Khcjibix 03ep b TypaHo- 
YlOKCKOH KOTJIOBHHe. 

H. chaiyrakanicum , 2n = 14. Tbma, Yjiyr-XeMCKHH p-H, OKp. c. XafibipaKaH, ro- 
pa XafibipaKaH. Ckjioh ioro-BocTOHHOH 3Kcno3HUHH 40—50°. KaMeHHCTaa pa3HOipaB- 
Ho-3JiaKOBa« CTenb. 2006, H. K). CejnoraHa. 

H ‘ gmelinii , 2n = 14. XaKacHB, EorpaACKHH p-H, OKp c. BorpaA. Pa3HOTpaBHoe co- 
o6inecTBo Ha onyniKe ropejioro 6epe30Boro Jieca. 1985, H. A. KapHayxoBa. 

H. gmelinii , 2n = 14, 28. TopHbiH AjrraH, Koin-AraHCKHH p-H, AOJiHHa p. IlIaB- 
Jia. BTopaa HaAnoHMeHHaa Teppaca, pa3H0TpaBH0-K0neeHHHK0B0-3JiaK0Baa accouna- 
UHB. 2000, H. A. KapHayxoBa. 

H. gmelinii , 2n = 28. TopHbiH Ajuan, OHryAaHCKHH p-H, nepeBaji Hmce-TaMaH. 
3 jiaK0B0-pa3H0ipaBH0-K0neeHHHK0BbiH Jiyr. 2004, H. K). CejnoraHa. TopHbiH Arran, 
OHryAancKHH p-H, oxp. c. M. iLnoMaH, ycTbe p. CajibA^cap. Pa3H0ipaBHbiH Jiyr c Kyc- 
TapHHKOM. 2004, H. K). CejnoraHa. 1. HpKyTCKaa o6ji., 03. BaHKaji. Mbic Oiro-Xy- 
myH. 53°20'478" c. in., 107°16'188" b. a., a6c. Bbic. 516 m HaA yp. m. KaMeHHCTO-Meji- 
Koine6HHCTbiH ocTenHeHHbiH ckjioh. Pa3HOTpaBHo-KOBbuibHaa CTem. 2005, H. A. Kap¬ 
HayxoBa, H. K). CejnoraHa. 2. CaMapcKaa o6ji., UiHroHapcKHH p-H, oxp. c. KjiHMOBKa, 
naMBTHHK npnpoAbi «ropa rycnxa». 06HaaceHHe Mejia, rMejiHHOKoneenHHKOBoe co- 
o6mecTBo. 2006, B. H. HjibHHa. 
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H. gmelinii, 2n = 32. Tophlih Arran, OHryAaHCKHH p-H, ycTi>e p. Hya. neipo(J)HT- 
Haa pa3HOTpaBHO-3JiaKOBaa crenb c KycTapHHKaMH. TopHLiH Arran, OHryzjaHCKHH p-H, 
OKp. c. M. iLnoMaH, ycTte p. CajibA^cap. Pa3HOTpaBHbiH Jiyr c KycTapHHKOM. 1999, 
C. -9. CbieBa. 

H. gmelinii subsp. setigerum. 2n = 28. HpKyTCKaa o6jl, 03. EaHKaji, o-b Ojilxoh, 
b 5 km ot Mbica Xo6oh. OcoKOBO-pa3HOTpaBHO-3JiaKOBaB CTem>. 2005, H. A. KapHay- 
xoBa, H. K). CejiKDTHHa. 3. Mbic Oiro-XyinyH. KaMeHHCTO-MejiKome6HHCTbiH ocTen- 
HeHHbiii ckjioh. THnHaKOBO-pa3HOTpaBHaa CTem>. 2005, H. A. KapHayxoBa, H. K). Ce- 
JlKDTHHa. 

IIo JIHTepaTypHbIM AaHHbIM, IB KOneeHHHKOB H3BeCTHLI CJieAyKDIHHe HHCJia xpo- 
mocom: Hedysarum gmelinii Ledeb 2n = 28; 56, Hedysarum gmelinii subsp. setigerum 
Kurbatsky 2n = 14, 28, 32, 48; H. zundukii 2n= 14 (Ojiopa Ch6hph,1994; MajiaxoBa, 
Kyp6aTCKHH, 1992, Hncjia xpomocom.., 1990 ). Jlf ra H. gmelinii (Kyp6aTCKHH, Ma- 
jiaxoBa, 2003) npHBOAHJiHCb HHCJia xpomocom, paBHbie 28 h 56, HaMH 6mjih AonojiHH- 
TeJibHO BbiBBJieHbi HHCJia 2n = 14, 32. 

npeACTaBjMioT HHTepec cbcachhb, nojiynemibie win ohacmhhhoto bhjx&H. zundukii. 
HaMH 6mjio ycTaHOBJieHO, hto bo Bcex H3yneHHbix nonyjwiAMX 2n = 16. 3to OTJiHnaeT- 
cn ot npeACTaBjieHHOH paHee HH(j>opMauHH no HHCJiy xpomocom ototo BHAa (2n = 14). 
BbiflBJieHHoe HaMH xpoMOcoMHoe hhcjio 2n = 16 noATBepacAaeT o6oco6jieHHOCTb 3toto 
BHAa. 

no MHeHHK) T. A. Hciukoboh (2001), H. zundukii poACTBeH rpynne bhaob: H. gran - 
diflorum Pall., pacnpocipaHeHHOMy b eBponencKOH nacra Pocchh; H. argyrophyllum 
Ledeb., peAKOMy BHAy, obmaiomeMy Ha lore Ypajia, ho oneHb 6nH3KOMy kH. grandiflo - 
rum h H. elegans Boiss. et Huet, BcipenaiomeMycfl b ropax KaBKa3a. HaMH 6biJio ycTa- 
HOBJieHO, hto H. grandiflorum Taioxe HMeeT 2n = 16, hto, bo3mo)kho, zbjixqtcb eme oa- 
hhm apryMeHTOM b nonb3y AaHHOH TeopHH. 
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SUMMARY 


The chromosome numbers of 6 species and 1 subspecies of the genus Hedysarum are pre¬ 
sented: H. zundukii , H. grandiflorum , H. razoumovianum , H. chaiyrakanicum , //. gmelinii, H. gmeli- 
nii subsp. setigerum, chromosome counts for 3 of them having been made for the first time. Among 
the species studied, there are some endemics and rare species. 
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HccjieaoBaHbi xpoMOCOMHbie HHCJia 6 bhaob poaa Linum {Linaceae), npHHaAJiexcamHx k cckuhh Syl- 
linum. Hhcjio xpomocom ajw BH^a L. thracicum Degen 2n = 28 + 0—5 B 6 bijio onpeaejieHO BnepBbie. 
A-na bhaob L. flavum L., L. capitatum Kit. ex Schultes, L. tauricum Willd., L. campanulatum L. h L. ele- 
gans Sprun. ex Boiss. ycTaHOBJieHO 2n = 28 + 0—6 B. Hajimme B-xpomocom b KapnoTHnax othx bhaob 
noKa3aHO BnepBbie. IIpHBeaeHbi <j>opMyjibi KapnoTHnoB H3yneHHbix bhaob. 

KjnoneBbie cjiOBa: xpoMOcoMHoe hhcjio, KapnoTHn, B-xpoMocoMbi, Linum , Syllinum. 

B HacToamee BpeMfl 6 ojieiuhhctbo bhaob, npHHa/iJie^camHx k o6uiHpHOMy poAy Li¬ 
num L. {Linaceae DC. ex Perleb), uHToreHeTHnecKH Majio H3yHeHM, hto, b nepByK) one- 
peAB, CB«3aH0 c ManbiMH pa3MepaMH h cxoahoh Mop<j>ojionieH hx xpomocom (Ray, 
1944; Qill, Yermanos, 1967; MypaBemco h Ap., 2004; CeMeHOBa h AP-, 2006). B Ha- 
CToamee BpeMfl npHBOAflTca pa3Hbie AaHHbie no xpomocomheim HHCJiaM He tojieko y 
AHKopacTymHx bhaob, ho h y copTOB KyjibTypHoro BHAa L. usitatissimum L. (2n = 30, 
32) (Eojixobckhx h ap», 1969; AranoBa h ap*, 1990; EropoBa, 1996; KyTy30Ba, 1998; 
http://mobot.mobot.orgAV3T/search/ipcn.html). 

06Hapy>KeHa cymecTBeHHaa BapHa6ejn>H0CTb xpomocomhmx HHceji h y bhaob 
ceKUHH Syllinum Griseb. OnpeAejieHM pa3Hbie xpoMOCOMHbie HHCJia (ot 24 ao 34) 
A jib oahhx h Tex ace bhaob H3 3toh cckuhh (Eojixobckhx h AP-, 1969; AranoBa H Ap., 
1990; 6a3a abhhmx IPCN http://mobot.mobot.org/W3T/search/ipcn.html). HHorAa aBTO- 
pbi yKa3MBaioT ajib BHAa no ABa xpomocomhmx HHCJia, a y BHAa L. gyaricum Vierh b 
KapHorane OTMeneHa B-xpoMOcoMa (Chennaveeraiah, Joshi, 1983; Phitos, 1988; Chri- 
stodoulakis, 1995). KpoMe toto, cckuhh Syllinum hbjibctcb oahoh h3 Han6ojiee cjiohc- 
hmx TaKcoHOMHnecKHx rpynn b poAe Linum. HMeiOTca pa3HorJiacH« b TpaKTOBKe h 
KOJiHnecTBe bhaob 3toh ceKij,HH (CBeTJioBa, 2006). CeKUHB Syllinum coAep>KHT okojio 
15 6jIH3KOpOACTBeHHbIX BHAOB, pacnpOCTpaHeHHMX B CpeAH3eMHOMOpbe, B UeHTpaJIb- 
hmx h kwkhmx paiiOHax EBponM, Ha KaBKa3e h b K)ro-3anaAHOH A3hh, KOTopue xa- 
paKTepH3yiOTCB OHepeAHLIMH JIHCTbflMH C 2 KOpHHHeBMMH CTHnyJIBpHMMH )KeJie3KaMH 
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npn ocHOBaHHH, HHorAa onyuieHHMMH, oneHb kopotkhmh UBeTOHOJKKaMH, jiaHijeT- 
HLIMH, no KpaflM peCHHTHaTLIMH, C OAHOH KHJieBHAHO BLICTynaiOmeH 5KHJIKOH HaineJlH- 
CTHKaMH, ^CeJITBIMH reTepOCTHJIbHbIMH IJBeTKaMH, KOpOTKOJIHHeHHLIMH HJ1H SJUIHOTHHe- 
CKHMH pLIJIbUaMH. 3T0 MHOrOJieTHHe TpaBLI HJIH nOJiyKyCTapHHHKH, HaCTO C p03eTKaMH 
jiHCTteB, coxpaHjnomHMHca ko BpeMeHH uBeTeHH^ reHepaTHBHbix no6eroB (EropoBa, 
1996; CBeTJiOBa, 2006, 2007). 

Emjih HccjieAOBaHW Mop(J)OJiorHHecKne npH3HaKH, )KH3HeHHafl (J)opMa h ocobeH- 
hocth aHaTOMHHecKoro CTpoeHJw ceMeHHOH KOHcypw bhaob L.flavum L. (c 2 noABHAa- 
mh), L. linearifolium (Javorka) Juz., L. mucronatum subsp. armenum (Bordz.) P. H. Da¬ 
vis, L. tauricum Willd., L. pallasianum Schult., L. czernjajevii Klok. h L. ucranicum (Gri- 
seb. ex Planch.) Czem. (c 2 noABHAaMn), oTHOCflmnxcfl k ceicuHH Syllinum (CBeTJiOBa, 
2006; CBeTJiOBa, ^KOBJieBa, 2006). Ha ocHOBaHHH othx npn3HaKOB BbimeyKa3aHHi>ie bh- 
AM 6lijih oraeceHM k 2 noAceKijHflM. Tax, L. flavum 6biji noMemeH b noAceKiuno Fla- 
va Svetlova, a Bee ocTajibHwe BbimenepeHHCJieHHbie bhabi — b noAceKijHK) Taurica 
Svetlova (CBeTJiOBa, 2007). 

U,ejibK) AaHHoro HccjieAOBamw 6lijio ycTaHOBJieHne xpoMOCOMHbix HHceji n <j>op- 
Myji Kapnorana y L. capitatum, L. campanulatum, L. elegans, L. tauricum, L. flavum n 
L. thracicum cexijHH Syllinum n nx cpaBHeHHe y bhaob, KOToptie no Mop(J)OJioro-aHaTO- 
MHHecKHM npH3HaxaM pacnpeAejieHM b pa3Hbie noAceKimn. 


MaTepnaji h MeTOAHKa 

nepeneHb o6pa3uoB, ncnojib30BaHHi>ix jxim nccjieAOBaHHa xpo- 
mocomhmx HHceji h (J)opMyn xapHOTHna bhaob poAa Linum : L.fla¬ 
vum L. (2 o6pa3ita) — Lin 99/89, Lin 1633/83; 2. L. capitatum Kit. ex Schultes (3 o6pa3- 
ua) — Lin 1903/98, Lin 1549/78, Lin 1549/96; 3. L. campanulatum L. (1 o6pa3eu) — 
Lin 1760/98; 4. L. thracicum Degen (2 o6pa3ua) — Lin 1553/82, Lin 1764/89; 5. L. tau¬ 
ricum Willd. (2 o6pa3ita) — Lin 1611/86, Lin 1604/80; 6. L. elegans Sprun. ex Boiss. 
(1 o6pa3eu) — Lin 1652/88. 

06pa3itbi ceMflH jno6e3HO npeAOCTaBJieHbi Tchhlim 6aHKOM HHCTHTyra reHeTH- 
kh pacTeHHH h HCCJieAOBaHHa B03AejibiBaeMi>ix pacTeHHH r. reTepcjie6eHa, Tep- 
MaHHH. 

XpoMOCOMHbie npenapa™ totobhjih no mctoahkc, onncaHHOH paHee (Muravenko 
et al., 2003; HocoBa h AP-, 2005; CeMeHOBa h ap*, 2006). Jljm oKpauiHBaHHa xpoMO- 
com Hcnojib30BajiH (J)jiyopecueHTHMH xpacHTejn, DAPI (4,6-AnaMHAHH0-2-(j)eHHJiHH- 
Aoji, Serva) (Schweizer, 1980), KOToptiH Ao6aBJuuiH b KOJinnecTBe 0.125 mkt/mji b cpe- 
Ay AJM 3aKJiK)HeHHa npenapaTOB CITIFLUOR (UKC CHEM.LAB). 

MeTa(J>a3Hbie njiacTHHKH OT6npajiH Ha MHxpocKone Leitz Wetzlar h hx H3o6pa)xe- 
hhh perHCTpHpo b ajiH c noMOiAbK) nepHO-6ejiOH CCD-xaMepbi QCoolSnep (RoperScien- 
tiflC InC., CIIIA). XpOMOCOMHBIH aHaJIH3 npOBOAHJIH C HCnOJlb 30 BaHHeM KOMnblOTepHOH 
nporpaMMM aHajiH3a H3o6pa)xeHHfl Kapno 1.5 (BHAeoTecT, PO). H3ynajiH He MeHee 
30 nojiHbix MeTa(J>a3Hbix njiacTHHOK KajKAoro o6pa3ita. OopMyjibi KapnoranoB onpe- 
AejrajiH corjiacHo mctoahkc, pa3pa6oTaHHOH paHee (AranoBa, TpH(J), 1982). 

Ony6jlHKOBaHHLie AaHHLie no XpOMOCOMHMM HHCJiaM 6feIJIH B3flTfeI H3 CJieAyiOIAHX 

hctohhhkob: Eojixobckhx h Ap., 1969, AranoBa h Ap., 1990, 6a3a abhhbix IPCN 
(http://mobot.mobot.org/W3T/search/ipcn.html). 


139 



Pe3yjibTaTbi HccjieAOBaHHsi h oScywAeHHe 


Mop(J)OMeipHHeCKHH aHaJIH3 BblflBHJI 3HaHHTeJlbHbie KOJie6aHHH XpOMOCOMHbIX 
HHceji y bhaob L. flavum, L. capitatum , L. campanulatum , L. thracicum , L . tauricum 
h L. elegans : ot 28 ao 34 xpoMOCOM Ha MeTa(j>a3Hyio iuiacTHHKy (cm. Ta6jinuy). 
3th KOJie6aHHa Ha6jnoAajiHCb xax Me)XAy otacjh>hi>imh pacTCHHBMH, Tax h BHyipn 
HHAHBHAyanbHoro pacTeHira 3a cneT h3mchchhb HHCJia caMbix mcjixhx xpomocom b 
xapHOTHnax c hhcjiom xpomocom 6ojibiue 28. Bepojnno, Apyrne HCCJieAOBaTejiH xpo- 
mocomhbix HHceji y bhaob H3 cexitHH Syllinum poAa Linum CTajiKHBajiHCb c aHajio- 
THHHOH npo6jieMOH. 06 3T0M CBHACTeJlbCTByKDT He TOJIbXO pa3JIHHHfl B yCTaHOBJieH- 
HblX AJIH OAHOTO H TOTO 7 KQ BHAa XpOMOCOMHbIX HHCJiaX, HO H OnpeACJieHHe HCCJie- 

AOBaTejieM ajia BHAa cpa3y Hecxojibxnx xpomocomhmx HHceji (Bojixobcxhx h AP-, 
1969; Phitos, 1988; AranoBa h ap», 1990; Christodoulakis, 1995; 6a3a AaHHbix IPCN 
http://mobot.mobot.org/W3T/search/ipcn.html). 06mhho bbicoxhh nojiHMop<j>H3M no 
HHCJiy xpomocom b xapHOTHne Ha6jiK>AaeTca y bhaob c B-xpoMocoMaMH (Camacho 
et al., 2000), OAHaxo hhcjio xpomocom 2n = 30 + IB 6mjio ycTaHOBJieHO tojibxo 
AJifl L. gyaricum H3 cexuHH Syllinum (Phitos, 1988). ,ZJjra H3yneHHbix HaMH bhaob, 
onpeAejieHHbie ApyrHMH aBTopaMH HHCJia xpomocom Tax)xe He BcerAa coBnaAajiH 
(cm. Ta6jiHuy), a AJifl L. thracicum AaHHbix no xpomocomhmm HHCJiaM o6Hapy)xeHO 
He 6bmo. Ha ocHOBaHHH co6cTBeHHbix pe3yjibTaTOB h AaHHbix Apyrnx aBTopoB 6biJio 
CAenaHO npeAnojiOHceHHe, hto ochobhoc hhcjio xpomocom b ahiijiohahom Ha6ope y Bcex 
HccjieAOBaHHbix bhaob paBHO 28, a xojiebaHHa HHCJia xpomocom b hx xapnoranax Ha- 
6 jnoAaeTca 3a cneT Ao6aBOHHbix hjih B-xpomocom. 

HccjieAOBaHHe xapHoranoB noxa3ajio, hto Mop(J>ojiorHa h pa3Mepbi 28 xpomocom 
b xapHoranax H3yneHHbix bhaob 6mjih npaxTHnecxH OAHHaxoBbi (cm. Ta6jimty). Ph- 
cyHXH DAPI-AH(J)(J)epeHUHajibHoro oxpaniHBaHHH othx xpomocom Taioxe hmcjih 3HanH- 
TenbHoe cxoactbo. 3to asjio ocHOBaHHe nojiaraTb, hto ochobhoh xpoMocoMHbm Ha6op 
y Bcex BHAOB COCTOHT H3 14 nap A-XpOMOCOM. 

Hhcjio Ao6aBOHHbix mcjixhx xpomocom b xapHoranax H3yneHHbix bhaob H3Me- 
miJiocb ot 1 ao 6 Ha MeTa(J>a3Hyio njiacraHxy h ohh coxpaHBJiH nJiOTHyio CTpyxTypy b 
HHTep(J>a3Hbix «Apax, hto AaJio ochobbhhb nojiaraTb, hto oto B-xpoMOCOMbi (Camacho 
et al., 2000; Jones, Houben, 2003; Palestis et al., 2004). OGHapyacemibie Ao6aBOHHbie 
xpoMocoMM o6jiaAajiH h ApyrHMH cBOHCTBaMH B-xpomocom: ohh coAep)xajiH 6ojibinoe 
xojiHnecTBO reTepoxpoMaTHHa, a Taxace 5S h 26S p,Z(HK (HocoBa h ap», 2005). Ochob- 
Ha« nacTb B-xpomocom y Bcex bhaob 6biJia npeACTaBJieHa hhtchchbho DAPI-oxpa- 
uieHHbiMH cy6MeTaueHTpHxaMH, MeHbinero (oxojio 1 —1.2mxm), neM A-xpomocomm 
(1.7 — 5.8 mxm), pa3Mepa (cm. Ta6jimty). 

B pe3yjibTaTe 6biJiH cocTaBJieHbi (jjopMyjibi xapnoranoB H3yneHHbix bhaob, npeA- 
CTaBJieHHbie b Ta6jiHite. Kax mojkho bhactb H3 Ta6jiHitbi, HHCJieHHbiH nojiHMop(J)H3M 
B-xpomocom b xapHoranax bhaob cexijHH Syllinum MO)xeT o6i>BCHHTb pa3JiHHH« b 
onpeAeJieHHH hx xpomocomhmx HHceji, npHBOAHMbie paHee ApyrHMH aBTopaMH. Cxoa¬ 
ctbo HHCJia h Mop<j)OJiorHH ochobhoto Ha6opa xpomocom, a Taioxe HajiHHHe B-xpoMO- 
com b xapHOTHnax Bcex H3yneHHbix bhaob noATBepAHJio Bbicoxyio CTeneHb hx poactbb. 
BHyTpH- H MOKBHAOBOH nOJIHMOp<j)H3M HHCJia B-XpOMOCOM, a HHOTAa H HX MOp<j)OJIO- 
thh, o6ecneHHJi cymecTBeHHoe pa3HOo6pa3He xapnoranoB H3yneHHbix bhaob. 

H3BecTHo, hto b npnpoAe HccjieAOBaHHbie b HacroameH CTaTbe bhabi oneHb Ba- 
pnaGejibHbi. Oco6chho 3to xapaxTepHO AJifl L. flavum h L. tauricum , xoTopbie MoryT 
H3MeHBTb CBOH npH3HaXH B CBB3H C pa3HbIMH yCJIOBHHMH MeCT 006 HTaHHB 3THX BHAOB 
Ha oahoh TeppHTopHH h c hx reorpa(j)HHecxHM pacnpocTpaHeHHeM (Romo, 1989; Eropo- 
Ba, 2000; CBeraoBa, 2006). Tojibxo ajm TeppHTopHH Pocchh h YxpaHHbi ajib L flavum 
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XpOMOCOMHbie HHCJia w (J)opMy;ibi KapnoTHnoB pHfla bhaob ceKUHH Syllinum poaa Linum 
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IlpHMeMaHHe. * — aBTop UHTHpyeTca H3 auiaca Bojixobckhx h ap., 1969; ** — aBTop UHTHpyeTca H3 aTJiaca AranoBOM h ap., 1990; *** — aBTop uMTHpyeTca no aneKTpoHHOtt 
6a3e aaHHbix http://mobot.mobot.org/ 



xapaicrepHO 2 noABHAa: i flavum subsp. flavum h L. flavum subsp. basarabicum (Sa- 
vul. et Rayss) Svetlova (CBeTJiOBa, 2006). L. flavum subsp. basarabicum HeKOTopbi- 
mh aBTopaMH paccMaTpHBaeTCH KaK caMOCTOATeJibHbiH bh a L. basarabicum (Savul. et 
Rayss) Klok. ex Juz. (OnraciOK, 2007, h ap). L. tauricum h3bcctho hcckojilko 
noABHAOB: b KpbiMy h Ha KaBKa3e oh npeACTaBJieH ranoBbiM noABHAOM L. tauri¬ 
cum subsp. tauricum , L. tauricum subsp. albanicum (Janchen) Greuter et Burdet BCTpe- 
naeTCH b Cep6HH, Aji6aHHH h rpeijHH, L. tauricum subsp. bosphori P. H. Davis — b 
EBponeHCKOH TypuHH, L. tauricum subsp. bulgaricum (Podp.) A. Petrova — b Eojira- 
pHH h EBponeHCKOH TypuHH, a L. tauricum subsp. serbicum (Podp.) A. Petrova — b 
CepbHH h EojirapHH (Romo, 1989). 

Kax noKa3ajio Harne HCCJieAOBaHHe MaTepnajiOB Tep6apHeB EoTaHHnecKoro hhcth- 
TyTa hm. B. JI. KoMapoBa (EHH) PAH (LE) h My3ea ecTecTBeHHOH hctophh BeHrpHH 
(BP), eBponeHCKHH bha L. thracicum Mop(j)OJiorH4ecKH oneHb cxoach c 6onee innpoKo 
pacnpocTpaHeHHWM bhaom L. flavum (BocTOHHaa h IJeHTpaiibHafl EBpona, CpeAH3eM- 
HOMopte), a eBponeiiCKHe bhabi L. capitatum, L. campanulatum h L. elegans — c L. tau¬ 
ricum. B CBH3H C 3THM MbI MOHCeM npeAnOJICOKHTb, HTO, B03M0)KH0, L. thracicum CJieAyeT 
paccMaTpHBaTb KaK hoabha hjih pa3HOBHAHOCTb L. flavum. TaKHM o6pa30M, L. thraci¬ 
cum, KOTopbiH no cbohm npH3HaKaM 6 jih30K k L. flavum, mohcho paccMaTpHBaTb b noA- 
ceKUHH Flava, a L. capitatum, L. campanulatum h L. elegans — b noAceKijHH Taurica. 
OAHaKO 3 tot Bonpoc ipe6yeT AonojiHHTejibHoro H3yneHHH. nojiynemibie hbmh AaHHbie 
no xpoMOCOMHbiM HHCJiaM y H3yneHHbix bhaob He nporaBopenaT AeJieHHio cckahh Syl- 
linum Ha 2 noAceKUHH. 
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SUMMARY 

Chromosome numbers of 6 species of Linum section Syllinum {Linaceae) have been studied. 
The chromosome number of the species L. thracicum Degen (2n = 28 + 0—5 B) was discovered for 
the first time. For L.flavum L., L. capitatum Kit. ex Schultes, L. tauricum Willd., L. campanulatum L. 
and L. elegans Sprun. ex Boiss., the numbers 2n = 28 + 0—6 B were confirmed. B-chromosomes were 
first discovered in the karyotypes of studied Linum species. Karyotype formulas of the studied spe¬ 
cies are presented. 
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B yMepeHHOH nojioce EBponti pacTeHHeBOACTBO noBBHJiocb 3HaHHTejibHO no3Hce, 
neM b pacnojio^ceHHbix K»KHee apeBHHx onarax 3eMJieAejibHecKOH uHBHJiH3aijHH. 
Ero B03pacT He npeBbimaeT 2.5—3 tlicbh JieT. B peueH3HpyeMOH MOHorpa(j)HH pac- 
CMoipeH npouecc CTaHOBJieHHB (jmopbi KyjibTypHwx pacTeHHH h hx cnyraHKOB — cop- 
hakob b yMepeHHOH nonoce Boctohhoh EBponw. Abtopli HccneAOBajiH opHrHHajiLHWH 
apxeonorHHecKHH MaTepnaji p^i^a pacKonox Bojmcico-KaMCKoro xpaa h bkjiiohhjih b 
coflepacaTejibHMH aHajiH3 npoGjieMbi Gojilhioh mbcchb flaHHbix jimepaTypti. 3 to no3Bo- 
JIHJIO BOCC03flaTb HCTOpHK) B03AeJIfeIBaHHB KyjIbTypHLIX paCTeHHH Ha oGlHHpHOH TeppH- 
TOpHH, BKJIK)HaK)meH POCCHK), YlCpaHHy, EeJIOpyCCHK) H CTpaHLI EaJITHH. MOHOipa- 
(j)Hfl BBJIBeTCB OpHTHHaJIbHUM HayHHLIM TpyflOM B oGjiaCTH arpo60TaHHKH, HanHCaH- 
HLIM He arpOHOMaMH, a KOMneTeHTHLIMH 6oTaHHKaMH. 

3eMJieAejiHe — 3to nacTb KyjibTypM othocob b noHHMaHHH JI. H. TyMHJieBa, h no- 
TOMy HeB03MO)KHO paCCMOTpeTL HCTOpHK) CTaHOBJieHHfl arpopaCTHTeJILHOCTH B OTpLIBe 
OT HCTOpHH HapOAOB, KOTOpafl B HCCJie^OBaHHOM oGlHHpHOM perHOHe GbIJia AOCTaTOH- 
ho cjiokhoh h bo MHoroM onpeAejuuiacb TaTapo-MOHrojibCKHM HamecTBHeM h ero no- 

CJieACTBHHMH. ^OCTOHHCTBO MOHOipa(f)HH - nOJIHOe BJiaACHHe aBTOpaMH 3HaHHBMH 

no HCTopHH HapoAOB Boctohhoh EBponw b nepHOA cpeAHeBeKOBbfl. 

C caMoro Hanajia CAeJiaeM oaho 3aMenaHHe. He cjieAOBajio BKjnonaTb b Ha3BaHHe 
KHHTH TepMHH «aip03KOCHCTeMa», KOTOpblM 0603HaHaeTCfl (J)yHKUHOHaJIbHOe eAHHCTBO 
noHB, arpoaeH030B, (JjparMeHTOB ecTecTBeHHOH pacTHTejibHocra, ceJibCK0X03HHCTBeH- 
Hbix acHBOTHfeix, cnoHTaHHOH (JjayHM h AP-, CBH3aHHbix noTOKaMH BemecTBa H OHeprHH. 
Ecjih 6bi BMecTO TepMHHa «arpo3KocHCTeMa» 6 mjio Hcnojib30BaHO noHarae «arpo(J)HTO- 
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ueH03» (hjih «arpopacTHTejibHOCTb»), Ha3BaHHe khhth 6ojiee tohho cooTBeTCTBOBajio 
6bi ee coAepacaHHio. 

B MOHorpa(J)HH 6 rjiaB. TjiaBa 1 — «IIpeAHCJioBHe. U,ejiH h 3aAann HccjieAOBaHHH», 
rjiaBa 2 — «OH3Hico-reorpa(j)HHecKafl xapaicrepHCTHKa JiecHOH 30hli eBponeHCKOH nac- 
TH PoCCHH». IIpH OnHCaHHH npHpOAHbIX yCJIOBHH OC 06 oe BHHMaHHe aBTOpbl yAeJIBKDT 
H3MeHeHMM KJIHMaTa B TOJlOUeHe, HTO nOBJIHBJIO Ha MHipaUHK) HapOAOB. 

TjiaBa 3 — «HcTopHa paHHero 3eMJieAejnw Ha TeppHTopHH JiecHOH h JiecocrenHOH 
nacra EBponeHCKOH Pocchh (ao V—VI bb. h. 3.)» • PaccMoipeHHK) pe3yjibTaTOB Hccjie- 
AOBaHHH aBTopti npeAnocjiajiH coAepacaTejibHbiH onepic hctophh KyjibTypHbix h cop- 
HLix pacTeHHH b ApeBHHX onarax 3eMJieAejiHB no a^hhbim JiHTepaTypbi (EyKHHHH, 1924; 
BaBHJiOB, 1927, 1965; Hhkhthh, 1957; KoMapoB, 1958; JKyKOBCKHH, 1964; IlHcapeB, 
1964, h AP-) 1 06cy>KAaeTCB HHTepecHoe noHarae npaarpoueH030B — 3apocjieH npeA- 
kob KyjibTypHbix pacTeHHH, b KOToptix nejioBeK Ha 3Tane coGnpaTejibCTBa Mor 6oJiee 
3(J)(J)eKTHBH0 npoBOAHTb 3aroTOBKy 3epHa. IIpaarpoueH03bi (J>opMHpoBajiHCb b ropHbix 
MeCT 006 HTaHHBX C TenJIbIM KJIHMaTOM, AOCTaTOHHOH yBJia)KHeHHOCTbK) H Ha nOABH^K- 
Hbix cy6cTpaTax. B 3thx coo6mecTBax oGmajiH He tojibko npeAKH KyjibTypHbix pacTe¬ 
HHH, ho h hx cnyTHHKH — 6yAyiAHe cereTajibHbie copHbie pacTeHHB. 

Abtopm nnuiyT o AoepeAHeBeKOBbix apxeojiorHnecKHX cjiaBBHCKHX KyjibTypax Ha 
py6e»ce HarneH opbi, KOTopbie c(J>opMHpoBajiHCb noA bjihbhhcm onbua 3eMJieAejnw Ha 
KaBKa3e, b Kpbrny h khkhbix panoHax IIpHHepHOMopbB, rAe o6HTajiH rpenecKHe h Apy- 
rne 3eMjieAejibnecKHe njieMeHa. B 3to BpeMB noBBHJiocb oceAJioe 3eMJieAejiHe, h B03Ae- 
jibiBajiHCb npoco, BHMeHb, noji6a-ABy3epH«HKa. Co ccbijikoh Ha pa6oTbi T. A. nannce- 
bhh (1988, 1991) yica3biBaeTCfl, hto Ha nojwx, KpoMe toto, npoH3pacTajiH ropox, nene- 
BHua, HHHa, KOHonjia, jieH h Aa^ce pbdkhk. «TaKHM o6pa30M, jiecHaa h jiecocTenHaa 30Hbi 
eBponeHCKOH nacra CHr h TeppmopHa IIpH6ajiTHKH k Hanajiy cpeAHeBeKOBba xapaK- 
TepH30BajiHCb 3aMeTHbiM pacnpocipaHeHHeM 3Aecb 3eMneACJiHH, HMeiomero npeHMy- 
mecTBeHHo noAcenHo-orHeBOH xapaKTep» (c. 29). 

TjiaBa 4 — «CocraB B03ACJibiBaeMbix KyjibTyp h 3acopHTejieH eBponeHCKOH nacra 
Pocchh b cpeAHeBeKOBbe (VI — XVI bb. h. 3.)». IIoApo6Hafl xapaicrepHCTHKa 3eMJie- 
AeJiHfl AaHa Ha (J)OHe naHopaMbi othhhcckhx h C0UHajibH0-3K0H0MHHecKHx npoueccoB. 
B TexcTe MHoro Ta6jiHu, o6o6maiomHx pe3yjibTaTbi apxeojiorHnecKHX HccjieAOBaHHH h 
AOK yMeHTHpyK>mHx cocTaB B03AeJibiBaeMbix KyjibTyp h copHbix pacTeHHH. OTAeJibHO 
aHajiH3HpyeTCB pacTeHHeBOACTBO nepnoAa paHHero (ao X b.) h pa3BHToro (X — XVI bb.) 
cpeAHeBexo bbb b ycjioBHax JiecHOH 30Hbi boctohhoh EBponbi — Khcbckoh PycH, Ee- 
JlOpyCCHH, CTpaH BajlTHH. 

B paHHee cpeAHeBexoBbe «3eMJieAejiHe 6 biJio pacnpocipaHeHO He tojibko cpeAH 
CJiaBBH, HO H cpeAH (J)HHHO-yrOpCKHX H TK)pKO-B3bIHHbIX HapOAOB. MHipaUHB HapO- 
Aob cnocoGcTBOBajiH yKpenjieHHK) 3eMjieAejibnecKHx CBH3en Me)KAy pa3HbiMH oraoca- 
MH, HTO CKa3aJIOCb Ha OTHOCHTeJIbHOM 0AH006pa3HH COCTaBa H TeXHHKH yXOAa 3a B03- 
AeJibiBaeMbiMH KyjibTypaMH h o 6 pa 6 oTKH noHBbi» (c. 43). 

«IloceBbi b GojibuiHHCTBe cjiynaeB npeACTaBjnuiH co 6 oh CMecn KpynH03epH0Bbix 
(nmeHHua, pom*, OBec, BHMeHb), MejiK03epH0Bbix (npoco o 6 biKHOBeHHoe, nyMH3a), Men- 
KoceMeHHbix 6 o 6 oBbix ( 6 o 6 bi, ropox, HHHa, HeneBHua) KyjibTyp. B hhctom BHAe yAaBa- 
JlOCb KyJIbTHBHpOBaHHe JIHUIb TeXHHHeCKHX pacTeHHH (KOHOnjlB, JieH) H 3K0J10rHHeCKH 
h 6 noMop(|)OJiorHHecKH caMo 6 biTHbix penbi, Kanycra h npoca. B 3anaAHOH nacra Poc¬ 
chh HanGojibiuee oGhjihc hmcjih mneHHija MBncaa h ahmchb, b boctohhoh — noji- 
6a-ABy3epHJiHKa, npoco, nmeHHua h HHMeHb; Ha TeppHTopHH coBpeMeHHOH YKpaHHbi — 
npoco, BHMeHb, noji 6 a-ABy 3 epHBHKa» (c. 44). 


1 Pa60TbI, UHTHpOBaHHbie B MOHOrpa4>HH, B 6H6jIHOrpa<J)HK) K peueH3HH He BKJIKDHeHbl. 
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Oco6oe BHHMaHHe yAejweTCB aHajiH3y opnrHHajibHbix AaHHbix cocTaBa B03AeJibiBae- 
MblX KyJlbTyp H COpHLIX paCTeHHH BBTCKO-KaMCKOrO MOKAypeHbB h TeppHTopHH rocy- 
AapcTBa Byjirap (6ojibiua« nacrb ero npnxoAHTCfl Ha coBpeMeHHbiH TaTapcTaH). jib xa- 
paKTepHCTHKH nepBoro paiiOHa npHBJiexaiOTCfl pe3yjibTaTbi apxeojiorHHecxHX pacKonox 
ropoAHiu HAHaxap, Becbaxap h TypbJixap, pacnoJioaceHHbix 6 jih 3 r. Tjia30Ba, bto- 
pOrO- 12 naMBTHHKOB. 

B Bojdkcxoh ByjirapHH b AOMOHrojibexoe h nocjieMOHrojibcxoe BpeMB cocraB B 03 - 
AejibiBaeMbix xyjibTyp 6biJi AOCTaTOHHO cTa6njibHbiM h Bxjnonaji npoco noceBHoe h 
HTajibBHCKoe, nmeHHuy Marxyio, noji6y-ABy3epi«iHxy, BHMeHb o6bixHOBeHHbiH. Bo3Ae- 
jibiBajiHCb Taioice po)Kb, OBec, nmeHHua xapjiHXOBaa. «B uejiOM noceBbi 6yjirapcKHX no- 
jien, Kax BnponeM, no Been TorAanmeH Pycn, OTJiHnajiHCb nojiHAOMHHaHTHOCTbio, hhc- 
Tbie, MOHOAOMHHaHTHbie arpoueH03bi 6mjih peAxocTbio» (c. 74). BecbMa HHTepecHo, hto 
onbiT cpeAHeBeKOBOH nojiHKyjibTypbi ceroAHB ninpoxo Hcnojib3yeTC« b oxojiorHnecxH 
opHeHTHpoBaHHOM pacTeHHeBOACTBe: nojiHKyjibTypbi nojmee, neM HHcrae noceBbi, hc- 
nojib3yK)T pecypcbi cpeAbi, AaiOT 6oJiee ycTOHHHBbie ypoacan b pa3Hbie no KJiHMaTy roAbi 
h 3aKpbiTbi ot BHeApeHHB copiwxoB (npoxopoB h AP-, 2005; Mhpkhh, HayMOBa, 2006). 

CocTaB copHbix pacTeHHH nopa^caeT cbohm cxoactbom c coBpeMeHHon cereTajib- 
hoh (J)Jiopon nojien. 06biHHbiMH Gmjih Chenopodium album , Convolvulus arvensis , 
Fallopia convolvulus , bham poAa Galeopsis , Sinapis arvensis , Setaria viridis, Centau- 
rea cyanus h AP- 

B rnaBe 5 «Hctophji xyjibTypHbix h copHbix pacTeHHH h chctcm 3eMjieAejiH« b jiec- 
hoh h jiecocTenHon 30Hax eBponencKon nacra Pocchh b cpeAHeBexoBbe (V — XVI bb.)» 
AaeTCB aHaJIH3 HCTOpHH (J)OpMHpOBaHHH KyJIbTypHOH H COpHO-nOJieBOH (J)JIOpbI B KOH- 
TexcTe xapaicrepHCTHKH oxojiorHH h 6hojiofhh OTAejibHbix bhaob. IIoapo6ho onHCbraa- 
KwrcB BHAbi nineHHUbi ( Triticum aestivum, T. dicoccum , T. compactum, T. durum), BHMe- 
h 5i (Hordeum vulgare , H. lagunculiforme) h npoca ( Panicum miliaceum, P. italicum), 
poacb, OBec, rpenHxa, jieH. IIo JI. H. ToBopoBy (1937), paccMaipHBaeTCB (J)HJioreHera- 
Hecxaa chctcmb poAa ropox. OnncaHa HCTopna B03AejibiBaHH« kohckhx 6o6ob, penbi, 

KOHOnJIH, BHKH H AP- 

K HHCJiy HaH6onee HHTepecHbix othochtcb pa3Aen «CopHbie pacTeHHH h 3acopeH- 
HocTb nonen». Abtopm noAnepxHBaiOT, hto bckd hctophk) 3eMJieAejiH« cneAyeT pac- 
cm aipHBaTb noA yrjiOM 3peHna 6opb6bi c copiwxaMH, KOTopbie yAHBHTenbHo <oxh3- 

HeCTOHKH H Ha30HJIHBbI». OCHOBHaB HaCTb COpHbIX paCTCHHH - 3aHOCHbie BHAbl-aH- 

iponoxopbi. IIo BpeMeHH hx no«BJieHH« npeAJiaraeTca pa3JiHnaTb Bcero ipn rpynnbi: 
apxeo4>HTbi — HMMHipaHTbi paHHe3eMJieAejibHecKoro BpeMeHH, xeHO(j)HTbi — npn- 
mejibubi no3AHecpeAHeBeKOBoro BpeMeHH, xorAa o6pa30Bajiocb PoccHHcxoe rocy- 
AapcTBo, h Heo(J)HTbi — pacTeHm, ocBOHBiiiHe HOBbie ajih ce6« TeppHTopHH 3a nocjieA- 
HHe 100 jieT. 

«B xa^cAOM (J)H3HKO-reorpa(J)HHecKOM h aAMHHHcipaTHBHOM pernoHax cooTHome- 
HHe Me>KAy yKa3aHHbiMH xaTeropHBMH, ycTaHaBJiHBaeMbiMH no BpeMeHH HMMHipauHH, 
MoryT 6biTb pa3HbiMH. Tax, poacb o6biKHOBeHHa«, 03HMa« b boctohhmx panoHax (npn- 
ypajibe, CpeAHee noBOJDXbe) BBJiaeTCB kcho(J)htom, b to BpeMB xax b npH6ajmixe, 
Ha yxpaHHe h b ueHTpajibHOH nacra Pocchh — apxeo(j)HTOM. Delphinium consolida 
AJifl 6ojibineH njiomaAH eBponencKOH nacra CHr h IIpH6ajiTHKH BBJiaeTCB apxeo(J)HTOM, 
a ajih BOCTOxa eBponeHCXon nacra Pocchh oh xeHO(j>HT. To tkq caMoe mohcho cxa3aTb 
o Raphanum raphanistrum : x 3anaAy ot Bojith h Oxh peAbxa, exopee, apxeo(j>HT, a 
BOCTOHHee Bojith OHa H3Becraa Jinnib c Hanajia XX b., cjieAOBaTenbHO, OHa, exopee 
Heo(J)HT, HejxejiH xeHO(J)HT» (c. 126). 

BojibinoH HHTepec npeACTaBJiaeT Ta6jinua 24 «CBOAHa« Ta6jinua cocTaBa 3acopn- 
Tejien nojien noceBOB paHHero h cpeAHero cpeAHeBexoBba (VI — XV bb.) jiecHOH h Jie- 
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COCTenHOH 30H EBponeHCKOH POCCHH, EeJIOpyCCHH, y KpaiiHbl H ripH6aJITHKH», B KOTO- 
poH o6o6meHM AaHHBie o pacnpocipaHeHHH 137 bhaob cereTajibHbix copHbix pacTeHHH. 

B 3aKJiK)neHHe rnaBbi paccMaTpHBaeTcn OBOjnouHfl chctcm 3eMJieAejiH« (noAcen- 
HO-orHeBOH, 3ajie)KHOH, nepeJio^KHO-3ajie>KHOH, nepenoncHoii) h nonBJieHHe nepBbix 
njiOAOCMeHOB — napoBOH chctcmbi («AByxnojiKH») h ipexnojibHOH (npoBbie, 03H- 
Mbie, nap). 

He6ojibman no o6i>eMy rnaBa 6 «Arpo(j)HJioueHoreHe3 Ha TeppHTopnn JiecHon jiec- 
hoh n JiecocTenHon nacTH EBponencKon Pocchh» (3aKJiiOHeHHe) OTKpbiBaeTcn o6cy)K- 
AeHneM pojin HeojiHTHHecKon peBOJiKDUHH h nepexoAa ot co6npaTejibCTBa k B03Aem>i- 
BaHHK) KyJIbTypHbIX pacTeHHH. 3 t 0 n03B0J!HJI0 3HaHHTeJlbHO CHH3HTL BeJIHHHHy «KOp- 
moboh nJiomaAH», hco6xoahmoh KajKAOMy npeACTaBHTemo Homo sapiens, n pe3KO 
yBejiHHHTb HapoAOHacejieHne nnaHeTbi. OGiahmh tchachahamh pasBHrae pacTemie- 
BOACTBa b cpeAHeBeKOBte 6 lijih nepexoA ot noiiHKyjibTypbi k hhctbim noceBaM, uinpo- 
Koe pa3BHTne noAceHHO-omeBOH chctcmli h nocTeneHHoe coBepuieHCTBOBaHne opyAHH 
o6pa6oTKH noHBbi. Hmchho nojiBJieHHe acejie3Hbix nJiyroB no3BOJiHJiopacniHpHTb apeaji 
3eMJieAejiH« 3 a cneT 6ojiee K»KHbix paiiOHOB, r^e nnoAopoAHbie HepH03CMbi 6 mjih 3axo- 
BaHM b namjnpb nnoTHOH AepHHHbi. OcBoeHne nepH03eMHbix noHB 6biJio oahoh H3 npn- 
hhh (J)opMnpoBaHH^ JiecocTenHbix JiaHAiua(J)TOB h HacTynjieHHH cTenn Ha Jiec. 

3aMeraM jihuil, hto Ha3BaHHe 3toh rnaBbi He Bnojme yAaHHO. U,eHoreHe3 npeAno- 
jiaraeT conpjDKeHHyio 3bojik>uhk) bhaob, bxoa3iahx b ueH03. npn pa3BHTHH arpopacTH- 
TeJlbHOCTH HHKaKHX COnpJDKeHHbIX npOUeCCOB He 6bDIO, H 3B0J1K)UHH KyJILTypMMX pac¬ 
TeHHH noA BJiHHHHeM ecTecTBeHHoro OT6opa h H3MeHeHHa hx reorpa(j)HH 6bijihmhahbh- 
AyajiLHMMH. Ohh onpeAejMJiHCb xapaKxepoM KJiHMaTa h counanbHO 3Kohomhh©ckhmh 
(J>aKTopaMH. fl,a>Ke copHbie bham b Gojibuikhctbc CBoeM aAanrapoBajiHCb He k KynbTyp- 
hmm pacTeHHHM, a k ranaM noHB h cHCTeMe hx o6pa6oTKH. TjiaBy cjieAOBajio Ha3BaTb 
«HCTOpHH arpopaCTHTeJILHOCTH.. 

B npHJio)KeHHH k KHHre BKJiKDHeHbi: KapTorpaMMa pa3AeneHH« K»KHonecHOH h neco- 
CTenHOH o6jiacTeH EBponencKOH Pocchh; cxeMa naneo3THo6oTaHHnecKHx HaxoAOK Ha 
TeppHTopHH BaTCKO-KaMCKoro npeAypajibH h CpeAHero noBOJiHCba; onncaHHe mctoah- 
kh pa6oTbi; npH3HaKH Ana onpeAeneHHa KynbTypHbix pacTeHHH no ceMeHaM h njioAaM 
b apxeojiorHHecKHx o6pa3uax; cnncox (Ha pyccxoM h jiaraHCKOM a3biKax) pacTeHHH, 
ynoMHHyrax b TexcTe; cnoBapb KyjibTyp, HapoAHOCTen, ropoAHm, uapcTB, o6mHOCTeH, 
ynoMHHaeMbix b KHHre; oihcok Ta6nnu, npHBeAeHHbix b Texcre; (J)OTOipa(J)HH njioAOB 
H CeMflH KyJIbTypHbIX pacTeHHH. 

BbicKa3aHHbie 3aMenaHHH (Bee ohh hocht xapaKTep noncenaHHii) He bjihhkdt Ha 
o6myio caMyio nojioHCHTejibHyio oueHKy paccMOTpeHHOH MOHorpa(J)HH. 3Ta KHHra — 
BecoMWH BKJiaA b arpo6oTaHHKy, KOTopaa b nocjieAHee AecHTHJieTHa nonajia b hhcjio 
nacbiHKOB HayKH o pacTeHHax. 
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9—13 hk)H£ 2008 r. b IOhchom HaynHOM uempe PAH (r. PocTOB-Ha-^OHy) npo- 
xoAHJia Me^ayHapoAHaa HaynHaa KOH(J)epeHUH« «CoBpeMeHHbie npoOjieMbi ajibro- 
J10rHH». C npHBeTCTBeHHBIM CJIOBOM K ynaCTHHKaM KOH^epeHUHH oOpaTHJIHCb npeA- 
ceAaTeJib IOHIJ, PAH aKaaeMHK PAH T. T. MaTHiuoB h iioctobhhi>ih oiccnepT Ko- 
mhcchh no 3amnTe HepHoro Mopa B. BejiHKoea. T. T. MaramoB noApoOHO ocBeraji 
3K0J10rHHeCKHe npoOjieMM, KOTOpbie B03HHKaK)T npn X03JIHCTBeHHOM OCBOeHHH apKTH- 
necKHx h K»KHbix Mopen Pocchh, a Taioice noKa3aji 3HanHM0CTb MopcKnx 6hojiotob, 
b tom HHCJie ajibrojioroB, npn peineHHH cobpcmchhbix npoOjieM Mopcxon HHaceHepHOH 

3K0JI0THH. 

B pa6oTe KOH<j>epeHUHH npHmuiH ynacrae 6ojiee 100 ajibrojioroB, npnObiBniHX H3 
pa3JiHHHbix ropoAOB Pocchh — ot KajiHHHHrpaAa ao BjiaAHBocroKa, a Taioice H3 Yicpan- 
hm h TypuHH. Bmjio 3acjiymaHO 44 ycrabix AOKJiaAa (h3 hhx 17 njieHapHbix) h npeACTaB- 
jieHO 32 CTeHAOBbix cooOmeHHa. 

Ha KOH(J>epeHUHH oOcyacAajiHCb pa3JiHHHbie TeoperaHecKHe h MeTOAHuecKHe Bonpo- 
Cbl H3yHeHHB MOpCKHX H IipeCHOBOAHblX BOAOpOCJieH, BJlHBHHe TJIoOaJIbHblX KJIHMaTH- 
necKHx npoueccoB h ac *rre jilho cth nejiOBeica Ha 6nopa3Hoo6pa3He h okojiothk) boao- 
pOCJieH, MOJieKyjMpHbie H MOp(j)OJIOrHHeCKHe OCHOBbI TaKCOHOMHH BOAOpOCJieH. npH- 
BeAeHbi pe3yjn>Ta™ coBpeMeHHbix HccneAOBaHHH b oOnacra (jmopHCTHKH, okojiothh h 
reorpa(J)HH BOAOpOCJieH, Hcnonb30BaHHH BOAopocjien b ouemce KanecTBe boahoh cpeAbi, 
TOKCHHHOCTH BOAOpOCJieH H npoOjieMbl «UBCTeHHB» BOAbl. B p^Ae AOKJiaAOB paCCMOTpe- 
Hbi pe3yjibTa™ Hcnojib30BaHHB MHKpoBOAopocjieH b 6HOCTpaTHrpa(j)HH 5 najieooKeaHO- 
JiorHH, najieooKOJiorHH. 

B UeHTpe BHHMaHHB ynaCTHHKOB KOH(J)epeHUKH GbIJIH AOKJiaAbI B. BeJIHKOBOH, 
T. M. BocKo6oHHHKOBa, T. K). OpjiOBOH, JI. T. KopHesoii, B. K. OpjieaHCKoro, 
JL M. TepeHbKO, JI. H. PsiSyuiKO, C. H. EapAaHa, C. B. AjieKcaHAposa, A. II. Ojib- 
uiTbiHCKOH, B. H. HHKyjiHHOH, B. A. CnjiKHHa, M. B. MaKaposa, E. A. XoAflKOBa, 
JI. H. KajiHTbi h mhothx ApyrHx cneanajiHCTOB. 

^OKJiaA B. BeJIHKOBOH (Permanent Secretariat Commission on the Protection of 
the Black Sea, Istanbul, Turkey) «06Hapy)KeHHe hoblix bhaob h pacnpocTpaHeHHbie 
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oiuh6kh b onpeAejieHHH AHHO<j>JiarejuiaT HepHoro Mopa» otkpliji cepnio coobnjeHHH, 
nOCBHmeHHLIX, C OAHOH CTOpOHM, COBpeMCHHBIM MCTO^BM HCCJieAOBaHHH MHKpOBOAO- 
pocjien, a c apyroH — npo6jieMe «uBeTeHH«» boam, ctojib aicryajibHOH npaKranecKH 
AJIB Bcex MOpCKHX BOAOeMOB. ^OKJiaAHHKOM ybeAHTCJIBHO nOKa3aHO, HTO TOJ1LKO KOMn- 
jieKCHoe Hcnojib30BaHHe cbctoboh h cxamipyiomeH 3JieKipoHHOH mhkpockoiihh c co- 
BpeMeHHbiM nporpaMMHbiM obecneneHHeM ajm BH3yajiH3auHH paccMaipHBacMLix o6i>- 
eKTOB noMoaceT H36e»caTb ohihGor npn onpeAeJieHHH MHKpoBOAopocjieH, b nacTHocra 
AHHO(J)jiarejuiaT, oto ycTpaiweT HMeiomyiocH nyraHHuy b onpeAejieHiwx h no3BOJiaeT 
npoBecra AOCTOBepHyK) ouemcy pa3Hoo6pa3Ha MopcKHx BOAopocjieH. 

T. K). Opjioea (HHCTHTyT 6 hojiofhh Mopa hm. A. B. )KHpMyHCKoro ffBO PAH, 

BjiaAHBOCTOK, POCCHH) C AOKJiaAOM «TOKCHHHbie MHKpOBOAOpOCJlH AaJIMHeBOCTOHHMX 
Mopen Pocchh: cocToaHHe h nepcneKTHBbi HCCJieAOBaHHH» npoAOJDKHJia TeMy, 3aipo- 
HyryK) npeAMAyiAHM AOKJiaAHHKOM. PaccKa 3 aB 06 oco 6 eHHocT«x MOJieKyjrapHo-reHe- 
THHeCKOH HAeHTH(J)HKaUHH AHHO(j>JiareJIJiaT H AHaTOMOBBIX BOAOpOCJieH, BbI3LIBaK)mHX 
«KpaCHbie npHJ!HBbI», AOKJiaAHHK OTMeTHJia, HTO Heo 6 xOAHMO yHHTLIBaTb OipOMHLIH 
«ceMeHHOH» MaTepnaji b BHAe uhct h cnop MHKpoBOAopocjieH, KOToptie npn onpeAe- 
JieHHLIX KJIHMaTHHeCKHX yCJIOBHHX flBJMIOTCfl HHHUHaTOpaMH TOKCHHHMX «UBCTeHHH». 
B nocjieAHHe toaw pe3Ko B03pocjio pa3Hoo6pa3He h kojihhcctbo bpcaohochmx MHKpo¬ 
BOAopocjieH B AaJIbHeBOCTOHHblX MOp«X POCCHH, KOHIjeHTpaiJHH TOKCHHOB B MOpCKOH 
BOAe npn 6 jiH>KaK)TCB k onacHOMy nopory, npn kotopmx CTpaHM A3HaTCK0-THX00KeaH- 
CKoro pernoHa h EBpocoK)3a bboaht orpaHHHeHHa Ha AobMny MopenpoAyKTOB. no MHe- 
hhk) T. K). OpjioBOH, Heo 6 xoAHMo co 3 AaHHe rocyAapcTBeHHOH pernoHajibHOH cjiy)K- 
6m MOHHTOpHHTa BpeAOHOCHbIX «UBeTeHHH» BOAopocjieH. 

O CHTyauHH c pa3BHraeM tokchhhmx MHKpoBOAopocjieH b npnbpoKHOH 30He ceBe- 
po-3anaAHOH nacra HepHoro Mopa paccKa 3 ana JL M. TepeHbKo (OO HhBIOM HAHY, 
OAecca, YKpaHHa). B AOKJiaAe ^hho^htobmc boaopocjih HepHoro Mopa h hx pojib b 
njiaHKTOHHOM coo6iAecTBe» ocBemeHa pojib AHHo<j>JiarejuiaT, KOTopne, no nocjieAHHM 
AaHHMM aBTopa, Moryr (J)opMHpoBaTb 6ojiee 35 % 6noMaccM (J)HTonjiaHKTOHHoro coo6- 
mecTBa. OTMenaeTca yBeJinneHne KOJinnecTBa BpeAOHOCHMx BOAopocjieH b njiaHKTOHe, 
HTO JI. M. TepeHLKO CBfl3MBaeT CO CHHHCeHHeM pOJIH AHaTOMOBMX BOAopocjieH B njiaHK¬ 
TOHe HepHoro Mopa h H3MeHeHH«MH THApojioro-rHApoxHMHHecKoro pe^KHMa hckoto- 
pMx panoHOB npn6pe)KbJL MaccoBoe pa3BHrae AHHO(jmarejuiaT mohcct 6 mtb hhahkbto- 
pOM OKCTpeMaJIbHO 3BTpO(J)HMX BOA* 

«U,BeTeHHe» Apyrnx, He MeHee onacHMx, CHHe3ejieHMX BOAopocjieH b BOAax Eajrra- 
kh paccMOTpeHO b AOKJiaAe C. B. AjieKcaHApoea (ATJiaHTHHPO, KajiHHHHipaA, Poc- 
chb) «BjiHBHHe „UBeTeHH«” CHHe3ejieHMx BOAopocjieH Ha coctoahhc okochctcmm Kyp- 
rncKoro 3ajiHBa EajiTHHCKoro Mopa». B AOKJiaAe OTpa^ceHM pe3yjn>TaTM nccjieAOBaHHa 
bjimhhb Aphanizomenon flos-aquae , Microcystis aeruginosa Ha OKOCHCTeMy Kypui- 
ckoto 3ajiHBa, b tom HHCJie h Ha ee BMCinne 3BeHb« — pu6. Hphboahtch oueHKa CTene- 
hh nopaaceHHa ochobhoto pM6oxo3aHCTBeHHoro o6i>eKTa KypmcKoro 3ajiHBa — Jiema 
(Abramis brama L.), npn otom naTOJiorHnecKHe Mop(J>ojiorHHecKHe h rncTOJiorHHecKHe 
H3MeHeHHB aBTOp CBB3MBaeT C BJIHBHHeM CHHe3eJieHMX BOAopocjieH. 

Hcnojii>30BaHHe BOAopocjieH npn ouemce KanecTBe boahoh cpeAM 6mjio ocBemeHO 
b paboTe B. H. HHKyjiHHOH (3HH PAH, CaHKT-neTep 6 ypr, Pocchb) «3KOJiorHnecKaB 
xapaKTepncTHKa ocTyapHB peKH HeBM no MHoroJieraHM HccjieAOBaHHBM (J)HTonjiaHKTO- 
Ha». Ha ocHOBaHHH MHorojieTHHx HccjieAOBaHHH (J)HTonjiaHKTOHa acTyapna p. HeBM no- 
Ka3aH0, hto CTeneHb 3 arpB 3 HeHHB Jiynine xapaKTepH3yeTca no BHAOBOMy cocTaBy boao- 
pocjien, a CTeneHb 3 BTpo(J)HpoBaHH« — no TaKHM CTpyKTypHMM noKa 3 aTejMM, KaK cpeA- 
HBH Ce30HHaB 6 HOMaCCa (J)HTOnJiaHKTOHa, KOJIHHeCTBeHHOe p33BHTHe H BHAOBOH COCTaB 
cHHe3ejieHMx BOAopocjieH. 
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JL B. Pa3yM0BCKHM (Hhcthtyt boahbix npo6jieM, MocxBa, Pocchh) b AOXJiaAe 
«OueHKa TpaHC(J)opMauHH npecHOBOAHbix oxochctcm mctoaom anaTOMOBoro aHajiH3a» 
noKa3aji npHMeHeHHe opHTHHajibHoro MeTOfla rpa<j>HHecxoro conocTaBJieHHH TaxcoHO- 
MHHecKHx nponopuHH b AHaTOMOBbix KOMnjieKcax h Hcnojib30BaHHe p^Aa Teoperane- 
ckhx h npaKTHnecKHx pa3pa6oTOK aBTopa rjw ouchxh coctohhhh npecHbix boaocmob. 

BjIHHHHe ACHTeJlbHOCTH HCJIOBCXa Ha OXOCHCTCMbl KpynHLIX peK paCCMOTpeHO 
JI. T. KopHeBOH (HEBB PAH, .SpocjiaBCxaa o6ji., noc. Eopox, Pocchh) b AOKjiaAe 
«BjIHHHHe CTpOHTeJIbCTBa BOAOXpaHHJlHIIJ H KJIHMaTa Ha (J)HTOnJiaHKTOH KpynHbIX paB- 
hhhhmx pex». noKa3aHO, hto c MOMeHTa 3aperyjiHpoBaHH« xpynHbix pex Pocchh peax- 
UHeH peHHbix 3K0CHCTeM CTano nocTo^HHO yBejiHHHBawmeecH o6hjihc CHHe3ejieHwx 
BOAopocjieH, npH 3tom OAHOBpeMeHHO CHH^caeTCH pa3HOo6pa3He Apyrnx komhohchtob 
nJiaHKTOHHbIX <j)HT0UeH030B. 

Pha AOKJiaAOB 6mji nocBHmeH BonpocaM Hcnojib30BaHHH BOAopocjieH b OnocTpa- 
rarpa(J)HH, najieooKeaHOJioraH h najieo3KOJiorHH. A. II. OjibiuTbiHCKan (Hhcthtyt 
reojiorHHecKHX Hayx HAH YxpaHHbi, Khcb, YKpaHHa) b AOKjiaAe «HcxonaeMbie ah- 
aTOMOBbie BOAopocnH YxpaHHbi: 3HaneHHe ajm 6HOCTpaTHipa(j)HH h najieo3KOJiorHH» 
noApo6HO ocBeTHJia pojn> AHaTOMOBbix BOAopocjieH b 6HOCTpaTHipa<j>HH. no noc- 
jieAHHM npeACTaBJieHH^M, coBpeMeHHbiH cocTaB ambtomoboh (jmopbi HepHOMopcxo- 
KacnHHCKoro pernoHa Hanaji <J)opMHpoBaTbca b kohu,c cpeAHero MHOueHa, okojio 
13—10 mjih. JieT Ha3aA, b cymecTBOBaBiiiHX nojiyMopcKHX h cojiOHOBaTOBOAHbix cap- 
mbtckhx BOAoeMax. Ha npoTJDxeHHH HeoreHa h njieHCTOueHa npoHexoAHJio nepeAOBa- 
HHe MOpCKHX, COJIOHOBaTOBOAHMX H npeCHOBOAHbIX AHaTOMOBbIX C006lIjeCTB, CBH- 
3aHHOe C rJl«UH03BCTaTHHeCKHMH TpaHCrpeCCHHMH H KOJie6aHHHMH COJieBOTO pOKHMB 
OacceHHa. C Hanajia rojioueHa B03o6HOBHBmaacfl CB«3b co CpeAH3eMHbiM MopeM cno- 
co6cTBOBana MHipaunn b HepHoe Mope cpeAH3eMHOMopcKHx AHaTOMen h <J>opMHpoBa- 
HHK) B HeM AHaTOMOBOH <j)JIOpbI COBpeMeHHOTO COCTaBa. 

OcoObiH HHTepec Bbi3Ban AOKJiaA «Kocmoc —6no)XH3Hb— boaopocjih —noHBa— 
couHajibHbie OTHomeHHH: npHpoAHbie HaOjnoAeHHH, 3KcnepHMeHTbi, BepcHH» h cepHH 
CTeHAOBbix cooOmeHHH, npeACTaBJieHHbix B. K. OpjieaHCKHM (Hhcthtyt MHxpoOno- 
jiothh PAH, MocKBa, Pocchh). ^OKJiaAHHK paccxa3aji o pa6oTe 6ojibiuoro xomiexTHBa 
cneunajiHCTOB, KOTopbie pa3pa6aTbiBaK)T opnrHHajibHbie TeoperanecKHe h npaxTHne- 
ckhc Bonpocbi CBa3aHHbie c npoHCxoHCAeHHeM hch3hh Ha HaiueH njiaHeTe. B xanecTBe 
MOAeJIbHbIX 06l>eKT0B HCn0Jlb30BaHbI CHHe3eJieHbie BOAOpOCJlH H3 boaocmob c pa3JIHH- 
hmmh xapaKTcpHCTHKBMH. Tax, 6mjio BbiaBJicHO, hto boaopocjih nopHAKa Oscillatoria- 
les HMeKDT p«A cneuH(J)HHecxHX oco6chhoctch h MoryT <J>opMHpoBaTb cjioncTbie 6ho- 
rnieHXH pa3J!HHHOH TOJMJHHbl C MHHepaJIbHbIMH npOCJIOHXaMH. 06Hapy>KeHO, HTO xaac- 
Amh cjioh coxpaHaeT cbokd aBTOHOMHOCTb. Hhth pacTyr no noBepxHOCTH MHHepajibHbix 
ocaAKOB, no ctchxbm ctcxjihhhmx jiaOopaTopHbix cocyAOB, npHxpemiHiOTCH x njieHxe 
noBepxHOCTHoro HarHaceHHH boah hjih x coceAHen hhth, <j>opMHpyH CBoeo6pa3Hbie 
acryrbi (thhch) H3 Hecxojibxnx hhtch. OOjiaAaa CBoeo6pa3HbiM «ocuHJiJiaTopHbiM» abh- 
hcchhcm, hhth onjieTaiOT MHHcpajibHbiii ocaAox AHa BOAoeMa, cxpenjMKDT ero, npeA- 
oxpaHHH ot pa3MbiBaHH5i. BbiacHeHa npoHHocTb noBepxHOCTH ajibroOaxTepHajibHoro 
MaTa h ycTaHOBJieHO, hto hhth, ornieTan ra30Bbie ny3bipH, MoryT yAepacHBaTb hx Ha 
BOAopocneBOH noBepxHOCTH. Taxne «opraHH3Mbi» o6jiaAaK)T CBoeo6pa3HbiM «6nono- 
jieM», b onpeAejieHHbie momchtbi hhth BOAopocjieH MoryT rpynnnpoBaTbc^, «pa36e- 
raTbca», (J>opMHpoBaTb jihhchhbic CTpyxTypbi, «jiobhhc ccth» h t. a. floxjiaAHHX pac- 
CMBTpHBaeT «noBeACHHe» tbxhx (J>opM, xax npHMep aAanTauHH x oxcTpeMajibHbiM ycno- 
BHflM H xax apxoe CBHACTeJlbCTBO CnOCOOHOCTH HCHBOH MBTepHH X CaMOOpraHH3aUHH. 

B AOXJiaAe T. M. BoHCKo6oiiHHKOBa (MMBH KHIJ, PAH, MypMaHcx, Pocchh) 
«HccjieAOBaHHH Maxpo(J)HTOB BapeHueBa Mopa: hctophh h HanpaBJicHHH» 6bma npeA- 
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CTaBJieHa HCTopna ajibrojiorHnecxHX HccjieAOBaHHH BapeHueBa Mopa. B nocjieAHHe 
roAM (1995—2008 rr.) HCCJieAOBaHHa Maxpo(j>HTOB EapeHueBa Mopa b MMBH pa 3 BH- 
BaiOTca no hcckojilkhm B3aiiMOCBa3aHHbiM HanpaBJieHHaM. He noTepaJin cbokd axTyajib- 
hoctb (jmopHCTHHecKHe HCCJieAOBaHHa, tojibko jxiisi. MypMaHCKoro no 6 epeaa>a onncaHO 
okojio AecaTH hobbix bhaob, 3HanHTejiBHo pacinnpeHM npeACTaBjieHHa o ceBepo-Boc- 
tohhoh rpaHHue apeaaa Laminari hyperborea. npoAOJiaceHBi HCCJieAOBaHHa bhaoboto 
cocTaBa BOAopocjien h ocoOeHHocTen hx pacnpeAeneHHa b yAajieHHBix h TpyAHOAO- 
CTynHbix apKTHnecKHX panoHax EapeHueBa Mopa. A 0KJia AHHK noAnepxHyji, hto Han- 
6 ojibinee pa3BHrae nojiynHJiH 3xo(j)H3HOJiorHHecxHe h OnoxHMHHecxHe nccjieAOBaHHa 
BOAopocjien. npoaHajiH 3 HpoBaHo BjinaHne cBeTa (hhtchchbhoctb, (jjoTonepnoA, cnexT- 
pajibHbin cocTaB), TeMnepaTypa, cojichocth, THApoAHHaMHHecxHx ycjiOBHH Ha acH3He- 
AeaTejibHOCTb Maxpo<j)HTOB. IIpoBeAeH ahxji oxcnepHMeHTajiBHBix pa 6 oT no BJiHaHHK) 
Taacenbix MeTajuiOB h He(j)TenpoAyxTOB Ha Mop(j>o(j)yHxuHOHajiBHBie noxa3aTejin boao- 
pocjien. BbiaBJieHO, hto b xoac OHToreHe3a Maxpo(j>HTOB HanpaBjieHHocTB reHepajiBHOH 
)KH3HeHHOH (JjyHKUHH onpeAeaaeT H3MeHeHHa b hx mop^ojiothh, yjibipacipyKType, 
XHMHHeCKOM COCTaBe, (J)OTOCHHTeTHHeCKHX KOMnOHeHTaX. COTpyAHHKH Jia 6 opaTOpHH 
onncajiH h HCCJieAOBanH A»a nyra CTapeHHa xjiopomiacTOB Maxpo<j)HTOB: nepBBiH — 
no aHajiorHH c xjioponjiacTaMH jiHCTonaAHBix pacTeHHH, a BTopoii — BeHH03eneHBix. 
B JIaOopaTopHH ajiBrojiorHH MMBH pa 3 pa 6 oTaHBi HaynHBie ochobbi axBaxyjiBTypBi Jia- 
MHHapHeBbix h (JjyxycoBbix BOAopocjieH, onpeAeJieHa nepcneKTHBHocTb njiaHTauHOH- 
Horo Bbipan^HBaHHa Maxpo<j>HTOB, b tom HHCJie co3AaHHa njiaHTauHH abohhoto Ha3Ha- 
neHHa: ajm nojiyneHHa OnoMaccBi h ohhctkh noBepxHocra boabi ot He<j)TaHoro 3a- 
rpa3HeHHa. MHorojieTHHe npHpoAHbie HaOjnoAeHHa h jiaOopaTopHBie oxcnepHMeHTBi 
coTpyAHHKOB JiaOopaTopHH noKa3ajiH, hto nporao3HpoBaHHe pa3BHraa npHOpeacHbix 
<j)HT0ueH030B bo3mo>kho TOJibxo c yneTOM Bcero KOMnjiexca 6 HOJiorHHecxHx oco 6 eH- 
HOCTeH Maxpo(J)HTOB: AHana30Ha TOJiepaHTHOCTH, penpoAyKTHBHbix cnocoOHocreH, cxo- 
pocTH pocTa, npoAOJiacHTejibHocTH acH3HH h t. a , a Taxace jioxajiBHBix ycjioBHii MecT 
oOHTaHHa: ocBemeHHocra, TeMnepaTypBi, hhtchchbhocth ABHaceHHa boabi, cojichocth, 
CyOCTpaTa, KOHUeHTpaUHH TOXCHXaHTOB, HBJIHHHa (J)HTO(J)arOB. BHOXHMHHeCKHe HCCJie- 
AOBaHHa MOpCKHX BOAOpOCJieH nOKa3aJIH, HTO XHMHHCCXHH COCTaB MaxpO(J)HTOB 3 BBHCHT 
OT CHCTeMBTHHeCKOH npHHaAJIOKHOCTH, B03paCTa, ynaCTKa CJlOeBHma, yCJIOBHH npOH3- 
pacTaHHa h BpeMeHH roAa. 06meH TeHAeHuneH ce30HHbix H3MeHeHHH y Bcex BOAopoc- 
jien aBJiaeTca yBejiHneHHe coAepacaHHa nnrMeHTOB (xJiopo(j)HJiJiOB, xapoTHHOHAOB, (J)H- 
ko6hjihhob) c yMeHbmeHHeM ypoBHa ocBemeHHocra. 3anacbi h B03MoacHOCTB ObicTporo 
BoccTaHOBJieHHa 3apocjieH (jiyxycoBBix BOAopocjieH, coAepacaHHe yHHKajibHbix 6hojio- 
THHeCKH aKTHBHbIX BdljeCTB H HaJIHHHe KOMnJieKCHOH TeXHOJlOTHH nepepaOoTKH n03B0- 
jiaKDT pexoMeHAOBaTb bkthb H3au,HK) npoMbicjia <j>yxycoBBix BOAopocaen Ha noOepeacBe 
BapeHueBa Mopa. B to ace BpeMa T. B. Bocko6ohhhkob c coacajieHHeM OTMenaeT, hto 
npn 3anacax jiaMHHapHH b 300 tbic. tohh o 6 i>eM ao6bihh He npeBbimaeT 200 tohh, 
a npoMbiceji (jiyxycoBBix BOAopocaen OTcyTCTByeT. 

OjiopncTHHecKHM HccjieAOBaHHaM 6bijio nocBameHo 3HaHHTejibHoe hhcjio AOKJia- 
AOB. Tax, HanpHMep, M. C. CejiHHa (HHCTHTyT 6hojiothh Mopa hm. A. B. XCnpMyH- 
cxoro ABO PAH, BjiaAHBOCTOx, Poccna) b AOXJiaAe «OjiopHCTHHecxHe HCCJieAOBa- 
HHa 6eHTOCHbix AHHO(J)JiarejuiaT ^noHcxoro Mopa» noApo6HO paccxa3ajia 06 H3yne- 
hhh 6eHTOCHbix AHHO(J)JiarejuiaT — MajioH3yneHHOH rpynnbi BOAopocaen, xoTopaa 
HipaeT BaacHyx) pojib b o6pa30BaHHH h TpaHC opM au,HH opraHHHecxnx BemecTB b Mop- 
cxhx oxocHCTeMax. H. B. Ctohhk (HHCTHTyT 6hojiothh Mopa hm. A. B. JKnpMyHCxo- 
ro ABO PAH, BjiaAHBOCTOx, Poccna) b AOXJiaAe «AHaTOMOBbie BOAopocjiH poAa Pseu- 
do-nitzshia H3 AaJibHeBOCTOHHbix MopeH Pocchh: HexoTopwe htoth H3yneHHa» ocTaHO- 
BHJiacb Ha HCCJieAOBaHHax Mopcxnx njiaHXTOHHbix AHaTOMOBbix poAa Pseudo-nitzshia. 
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IIoKa3aHa cjiokhoctb HAeHTH(j)HKauHH bhaob poAa, KOTopaa Tpe6yeT npHMeHeHHa 
3JieKTpOHHOH MHKpOCKOIIHH. PaCCKa3aHO O npHMCHeHHH MCTOAa BbIC0K03(j)(j)eKTHBH0H 
5KHAKOCTHOH xpOMaTOTpa(j)HH (HPLC) RJin HAeHTH(J)HKaUHH AHaTOMOBbIX BOAOpOCJieH. 
JI. H. Pn6yuiKO (HhEIOM HAHY, CeBacronojib, YKpaHHa) paccKa3ajia o coBpeMeH- 

HOM COCTOflHHH H3yneHHOCTH MHKp 0 (j)HT 06 eHT 0 Ca HepHOTO MOpfl. Ilo OUeHKe AOKJiaA- 
HHKa, b HacTo^mee BpeMa TaKCOHOMHnecKaa erpyicrypa MHKpo(j)HTo6eHTOca HepHoro 
Mopa npeACTaBJieHa ceMbio oTAenaMH, 15 KJiaccaMH, 53 nopaAKaMH, 101 ceMeHCTBOM, 
221 poaom, 980 BHAaMH. BeAymHMH rpynnaMH hbjibkdtcb AHaTOMOBbie h CHHe3ejieHbie 
BOAopocjiH. B TeneHHe roAa b pa3MepHOH crpyicrype nonyjumHH MHKpo(j)HTo6eHTOca 
npeo6jiaAaK)T MejncoKJieTOHHbie (j)opMbi ao 60 mkm, hto ocoGemio xapaKTepHo rjul 3bt- 
po(J)Hbix boa Mopa. 3aperHCipHpoBaHO 2 nnica hhcjichhocth h 6HOMaccbi mhkpoboao- 
pocneH ot >KH 3 HeHHbix uhkjiob BOAopocjieH, TeMnepaTypbi, niy6HHbi, xapaicrepa cy6- 
CTpaTa, 6HoreHHbix 3JieMeHT0B, Tpo<j>HnecKoro <j>aKTopa h AP- 

Pa6oTbi ajibrojioroB MMEH C. H. EapAaHa «OueHKa npHMeHHMOcra rejinoreHHOH 
3HepreTHnecKOH uiKajibi k uhkjihhcckhm npoueccaM 6HoranecKHX KOMnoHeHT Ha npn- 
Mepe EapeHueBa Mopa h 03epa HMaHApa» h M. B. MaKapoea «MexaHH3Mbi cymecT- 
BOBaHHa 6ypbix BOAopocjieH b nepHOA nojiapHOH hohh: (J>yHKUHOHajibHaa AH(j>(j>epeH- 
UHaUHB H reTepOTpO(j)Hfl» nOCBHIIjeHbl BJIHHHHK) COJIHCHHOH aKTHBHOCTH H npHpOAHbIX 
Phtmob Ha MHKpo- h Maicpo boaopocjih. C. H. EapAaHOM npeACTaBJieHbi HOBbie Teo- 
peranecKHe pa3pa6oTKH h MaTeMaranecKHe HHCipyMeHTbi njin aHajiH3a uhkjihhcckhx 
npoueccoB b nejianmecKHX oKOCHcreiviax. M. B. MaxapoBbiM Ha npHMepe 6ojibiuoro ko- 
jiHnecTBa 3KcnepHMeHTajit»Hbix AaHHbix h HaTypHbix Ha6jnoAeHHH noKa3aHO, hto co- 
xpaHeHHe )KH3Hecnoco6HOcra jiaMHHapHH caxapncTOH b nepHOA nojiapHOH hohh o6ec- 
neHHBaeTca <j>yHKUHOHajibHOH cneuHajiH3aimeH h Mop<j>ojiorHnecKHMH oco6chhocthmh 
pa3JiHHHbix ynacTKOB njiacraHbi, a (JjyxoHAOB — bosmohchoctbk) nepexoAa c (J)OToaBTo- 
ipo(J)Horo Ha reTepoTpo(J)HbiH cnoco6 nHTaHHa. ^aHHaa cnoco6HOCTb xapairrepH3yeT 
(JjyxycoBbie boaopocjih xax <j>aKyjibTaraBHbix reTepoipo(J)OB h, no-BHAHMOMy, hbjihct- 
ca Ba^KHbiM (J>aKTopoM, o6ecneHHBaK>mHM cymecTBOBaHHeM MaKpo<j>HTOB b bbicokhx 
HIH pOTaX. 

IIpHKJiaAHbie acneKTbi Hcnojib30BaHHa BOAopocjieH 6mjih paccMOipeHbi b AOKJia- 
Aax E. A. XoAHKoea (BojirorpaACKoe OTAeJieHHe rocHHOPX, BojirorpaA, Poccna) 
«IIpeAOTBpameHHe „UBeTeHHa” boaocmob CHHe3ejieHMMH BOAopocjiaMH h yjiynuie- 
HHe xanecTBa boabi nyTeM ee 6HOJiorHnecKOH pea6HJiHTauHH», B. A. Chjikhhb 
(IOO OH PAH, TejieHAHCHK, PoccHa) «MexaHH3Mbi peryjiauHH KyjibTypbi BOAopoc- 
jieH», E. B. TojibAHHa (IOhchbih <j)HJiHaji «KpbiMCKHH arpoTexHOJiorHnecKHH yHHBep- 
CHTeT» HauHOHajibHoro arpapHoro yHHBepcHTera, CHM<j>eponojib, YKpaHHa) «Hhtch- 
CHBHoe KyjibTHBHpoBaHHe Microcystis aeruginosa h KOHipoJib hhcjichhocth pacra- 
TeJibHOBAHbix HaceKOMbix», a TaioKe Apyrnx KOJiJier. 

B 3aBepmeHHH pa6oTbi KOH(j)epeHijHH npouuia AHCKyccna, b Hen npHH^JiH ynacrae 
6ojiee AecBTH BeAymnx cneunajiHCTOB. 

OTKpbiJi AHCKyccHK) T. M. Bocko6ohhhkob (MMEH KHL], PAH), otmcthb, hto 
M e>KAyHapoAHaB ajibroJiorHHecKaB KOH(J)epeHUHB npoBOAHTca b PocTOBe-Ha-^OHy 
BnepBbie 3a 6ojiee neM ctojicthkjk) HayHHyK) hctophk) ropoAa, h oneHb OTpaAHo, hto 
K)HL( PAH cTaji nJiomaAKOH rjw o6cy>KAeHHa caMbix aKTyajibHbix npo6jieM HayKH o bo- 
Aopocjiax. noAo6Hbie MeponpHBTHH b HacToamee BpeMB Heo6xoAHMbi, ocoGchho c npn- 
BJieneHHeM 3apy6e>KHbix HccJieAOBaTejieH, k co^cajieHHK), b pa6oTe KOH^epeHUHH npn- 
hbjio ynacrae oneHb He6oJibmoe hhcjio mojioamx cneAHajiHCTOB H3 Mecrabix HaynHbix 
OpraHH3aUHH H pOCTOBCKHX By30B. nOABOAfl HTOTH KOH(J)epeHUHH, T. M. Bocko6ohhh- 
kob oTMeraji HanGojiee aKTyajibHbie npo6jieMbi, Tpe6yK)mne oneparaBHoro pemeHHH h 
yCHJieHHfl HCCJieAOBaHHH, 3TO Bonpocbl CHCTeMaTHKH H npOHCXOHCAeHHB BOAopocjieH, 
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BJIHflHHe KJIHMaTa H ACflTeJIbHOCTH HeJIOBeKa Ha MOpCKyiO cpe^y, 3KO(j>H3HOJIOrHH H 
KyjibTHBHpoBaHHH BOAopocjieii. Ha npHMepe pa6oT MMBH T. M. BockoGohhhkob no- 
Ka3aji, hto pojib ajibrojiorHnecKHx HccneAOBaHHH bo Bee B03pacTaiomeM noTOKe HHace- 
HepHO-3KOJIOrHHeCKHX H3bICKaHHH H OBOCoB 3 HaHHTeJIbHO nOBbICHJiaCb. 

B. BejiHKOBa (Permanent Secretariat Commission on the Protection of the Black Sea, 
Istanbul, Turkey) OTMerajia bbicokhh ypoBeHb npeACTaBjieHHbix AOKjiaAOB. CpeflH Han- 
Gojiee aKTyajibHbix npo6jieM, TpeGyiomnx o6i>eAHHeHHa ycnjiHH yneHbix pa3Hbix cipaH 
CpeAH3eMHo-HepHOMopcKoro 6acceiiHa, no mhchhio B. Bcjihkoboh, aBJiaioTca peBH- 
3hh h co3flaHHe HOBbix onpeAejiHTejieii h aniacoB no <}>HToiniaHKTOHy, (|)HTo6eHTOcy h 
UHCTaM BOAopocjieii. J\jul 3Toro hcoGxoahmo o6i>eAHHHTb cneunajincTOB, npoBeAfl p*A 
paGonnx BCTpen b IOHIJ, PAH (Poccna), HhEIOM HAHY (YnpanHa) h Komhcchh no 
3 amHTe HepHoro Mop a (Typiuia). HeoGxoAHMa KOHCOJiHAauna HaynHbix opraHH3aijHH, 
HMeiomHx coBpeMeHHoe oGopyAOBaHHe h BbicoKonpo<j>eccHOHajibHbix cneunajincTOB, 
B 3TO HHCJIO, HeCOMHeHHO, BXOAHT IOHIJ, PAH. B. BejiHKOBa 3aMeTHJia, HTO B nOCJieA- 
Hee BpeMfl CHHHCaeTCa HHTeHCHBHOCTb KOHTaKTOB Me5KAy yneHblMH CTpaH CpeAH3eMHO- 
Mopbfl, ocobeHHO Boctohhoh EBponbi, ajm pemeHHa otoh npoGjieMbi hcoGxoahmo ho- 
Boe HH^opMaitnoHHoe npocTpaHCTBo b cera HmepHeT, h Taxyio njiomaAKy ajm oGme- 
hm MopcKHX ajibronoB h Apymx cneunajincTOB roTOBa npeAOCTaBHTb Komhccim no 
3amHTe HepHoro Mopa. 

A. II. OjibuiTbiHCKaa (HHCTHTyr reojiornHecKHX Hayx HAHY, YnpanHa) otmcth- 
Jia, hto najieooKOJiorHHecKne HccjieAOBaHHa hmciot Gojibinyio uchhoctb ajih noHH- 
MaHHfl coBpeMeHHbix H3MeHeHHH KJIHMaTa. OHa noAnepKHyjia, hto hcoGxoahmo o6i>- 
eAHHeHHe pocchhckhx h yKpaHHCKHx cneijHajiHCTOB, co3AaHne cahhoto HayHHoro npo- 
cTpaHCTBa, ocymecTBJieHHe cobmccthbix npoexroB. Kax hjich peAaxijHOHHOH KOjmerHH 
Me^cAyHapoAHoro acypHajia «AjibrojiorHa» A. n. OjibiiiTbiHCKaa npHrjiacHJia pocchh¬ 
ckhx cneunajiHCTOB aKTHBHen nenaTarbca h ocBemaTb HacymHbie Bonpocbi ajibrano- 
thh b acypHajie. 

B. A. Chjikhh (IOO HO PAH) otmcthji, hto b Hacroamee BpeMa b Pocchh HaGjno- 
AaeTCfl criaA ajibrojiorHnecKHx HccjieAOBaHHH. Kax oaho H3 cjicactbhh — oneHb He3Ha- 
HHTejibHoe hhcjio paboT no AHHaMnnecKOH okojiothh h ApyrHM npo6jieMaM, KOTopbie 3a 
pyGeacoM b Hacroamee BpeMa BocTpeGoBaHbi. JjHCKyrapya c HeKOTopbiMH BbiCTynaBuiH- 
mh Ha KOH(|)epeHUHH cneunajiHCTaMH, B. A. Chjikhh BbicKa3ajica npoTHB HMeiomHxca 
oueHOK coctohhhh BOAHbix 3K0CHCTeM c Hcnojib30BaHHeM TOJibKo HeGojibuiHX rpynn BO- 
Aopocjieii, TaK KaK npnpoAa HaMHoro cjioacHeii h Gorane b cbohx MHoroypoBHeBbix CBa- 
3ax h HccjieAOBaHHe yKa3aHHbix npoueccoB AOJiamo hochtb KOMnjiexcHbiH xapaicrep. 

C. T. KajiHHHHoii H3 BojirorpaACKoro OTAejieHHa-4>HJiHajia TocHHOPX GbiJia 3a- 
TpoHyTa npoGjieMa «uBeTeHHa» boabi h mctoabi GopbGbi c H36biTOHHbiM pa3BHTHeM bo- 
Aopocjieii Ha 3aMKHyTbix aKBaropnax npecHOBOAHbix BOAoxpaHHJinm h 03ep. Otmchcho, 
hto «UBeTeHHe» boabi aKTyajiBHo npaKranecKH ajm Bcex ranoB boaocmob: mopckhx h 
npecHOBOAHbix, npOTOHHBIX H HenpOTOHHBIX, HCKyCCTBeHHBIX H npnpOAHblX. flo MHe- 
hhk) BOJirorpaACKOH Kojuiern, HeoGxoAHMa axTHBHaa pa3pa6oTKa hobbix Ghojiothhc- 
ckhx MeTOAOB 6opb6bi c «uBeTeHHeM» BOAoeMOB. Hmchho b 3tom HanpaBJieHHH paGo- 
TaeT BojirorpaACKoe OTAeJieHHe TocHHOPXa, a mctoa «ajibrojiH3auHH» no3BOJiaeT 
ycneuiHO peuiHTb yKa3aHHyio npoGjieMy. 

B. K. OpjieaHCKHH (MTY, MocKBa) paccKa3aji o pojin UHaHonpoKapnoT b bo3hhk- 
HOBeHHH H pa3BHTHH aCH3HH Ha 3eMJie, OTMeTHB, HTO Aaace Ha OTHOCHTeJIBHO npOCTBIX 
OKcnepHMeHTajibHbix MOAeJiax h npnpoAHbix aHajiorax Moamo nojiyHHTb HHTepecHbie 
pe3yjiBTaTbi no <J>yHAaMeHTajibHbiM npo6jieMaM. 

nocjie aKTHBHOH AHCKyCCHH GbIJIO npHHaTO pemeHHe KOH(j)epeHUHH. JJOKJiaAHHKH H 
ynacTHHKH KOH<f)epeHUHH, OTMenaa BaacHOCTb oGcyacAaeMbix BonpocoB ajw 4>yHAaMeH- 
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TajibHOH HayKH h pemeHna uinpoKoro Kpyra 3 kohomhhcckhx h counajibHbix npo6jieM, 
npeAJioacHjiH: 

1. CnHTaTb KpaiiHe none3HbiM cocTOHBiiiHHCfl b paMKax Me^KAyHapoAHOH KOH<j>e- 
peHUHH o6mch HH^opMaunen h o6cy>K^eHHe coBpeMeHHbix npoGjieM ajibronorHH. 

2. IIo^zmep^caTb HHnunaTHBy npoBeAeHHfl cneijHajiH3HpoBaHHbix MeacAyHapoflHbix 
KOH(|)epeHUHH h ccMHHapoB no KJiioHeBbiM BonpocaM ajibrojiorHH Ha 6a3e IOHIJ, PAH 
h HhEIOM HAH yKpaHHbi. 

3. ynacTHHKH Me^KAyHapoAHOH KOH^epeHUHH Gjiaro^apHT Pocchhckhh 4>oha <J>yH- 

AaMeHTajibHbix nccjieAOBaHHH 3a <j>HHaHCOByio no,zmep3KKy KOH<j>epeHUHH, npnHocflT 
HCKpeHHioK) 6jiaroAapHocTb npeAceflarejno lOacHoro HaynHoro uempa PAH aicafle- 
MHKy r eHHa^Hio rpHropbeBHny MaramoBy, HaynHOMy h oprammijHOHHOMy KOMHTeTy 
3a opraHH3auHK) KOH<j)epeHUHH h Tenjibin npneisi ynacTHHKOB, a Taioice 3a npexpacHo 
H3AaHHbiH cGopHHK MarepHajioB. . - - - 

J\jin ynacTHHKOB KOH<f)epeHUHH 6bina opraHH30BaHa o6mnpHaH KyjibTypHaa npo- 
rpaMMa, 3KCKypcHH no r. PocTOB-Ha-^OHy h ct. CTapoHepxaccKOH, KOTopbie ocTaBHjin 
caMbie apKne h Tenjibie BocnoMHHaHHH h noMorjin nynuie noHHTb xpacoTy aohckotc) 
xpaa, a HexoTopbie ynacranKH KOH^epeHunn nponuin apcbhhh o6pw nocBameHHfl 
b AOHCKne Ka3aKH. BenepHee o6cy>xaeHHe npo6jieM ajibrojiorHH 3a apyacecKHM yacn- 
HOM n03B0JIHJI0 B HenpHHy^K^eHHOH oGCTaHOBKe oGMeHHTbCfl MHCHHflMH, a B BenepHHX 
AHCKyccHflx no caMbiM aicryajibHbiM npoGjieMaM ajibrojiorHH npnHHMajm ynacrae kslk 
MacTHTbie yneHbie, Tax n MOJioflbie acnnpaHTbi n HaynHbie coTpyzjHHKH. 

MaTepnajibi KOH<j>epeHUHH nojiynHjiHCb aocTaroHHO o6i>eMHbiMH (448 cipaHHu) 
n BKjnonaiOT 168 CTaTen cneunajincTOB b pa3JiHHHbix oGjiacrax ajibronornn H3 Pocchh, 
EejiopyccHH, yxpaHHbi, ApMeHHH, JIhtbm, Typunn, H3panjw n IOAP. 

Pa6oTa KOH(|)epeHUHH 6biJia no/mepacaHa OTflejieHHeM 6noJiorHHecKnx Hayx PAH 
n Pocchhckhm <j>OHtfOM <j>yHflaMeHTajibHbix Hccjie^oBaHHH (npoeKT Jfe 08-05-06043). 
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